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Absorbing the shocks in tensile testing 


This 100-ton tensile testing machine, made by W. & T. Avery Ltd., is installed in one of the test houses at the Clydesdale 
Works of Stewarts and Lloyds Ltd., Lanarkshire. 

The machine weighs 5 tons and the recoil at the time of fracture of the specimen exerts a heavy downward load. Much of 
this is absorbed by a hydraulic system within the machine, but there still remains a downward shock-load of 5 tons, in 
addition to the weight of the machine. 

In order to isolate vibration and shock, which could affect other instruments in the same building, or disturb those 
working in adjacent offices, the machine is mounted on a foundation insulated by Langite anti-vibration pads. 

Supplied to: Ministry of Supply, Ministry of Works, Air Ministry, Post Office, British Railways, London Transport, 
Central Electricity Authority. British Broadcasting Corporation, London County Council, etc. 
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ANTI-VIBRATION PADS 


CORK MANUFACTURING CO. LTD., SOUTH CHINGFORD, LONDON, E.4 
TELEPHONE: SILVERTHORN 2666 (7 lines) 
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_~STEEL SHEETS: 
PPVAND STRIP 


REGINA WORKS, ALCESTER ST., BIRMINGHAM, 12 
Telephone: MiDiand 6246 (6 lines). Telegrams: “ Capable, Birmingham “’ 





LONDON DEPOT: VIADUCT WORKS, NORTH CIRCULAR ROAD, 
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The World 
uses Araldite 


Belgium 
Accumulator case for aircraft, made from 
“Araldite” Casting Resin B. 


Manufacturer: Ateliers Mecaniques de 
Precision S.A., Brussels. 
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Araldite Casting Resins 
Araldite Coating Resins 
AERO RESEARCH LIMITED . . ° . 
A CIBA Company Araldite Laminating Resins 
pemmend, Leamonage Araldite Adhesives 
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For Ventilation— 








The United Kingdom Atomic Energy Authority 


To meet the exacting requirements of the 
U.K. Atomic Energy Authority. Here was 
a challenge to Colt! Asked to design a 
ventilation scheme for Building C.200 at the 
Capenhurst establishment, Colt technicians 
planned and subsequently installed a system 
that fulfilled—in every way—the Authority’s 
most stringent specifications. 

The installation comprises 316 Colt 
CO.4480 Gear Operated Clear Opening 
Ventilators and 6 Continuous Ridge SR. 
Ventilators, each 220’ long with an effective 
throat width of 5’. It is capable of moving 


U.S.A. Subsidiary: Colt Ventilation of America, Ini 


selected COLT 


138,960,000 cu.ft. of air per hour, day after 
day—naturally, without noise, maintenance 
or running costs. 

Contracts for the United Kingdom 
Atomic Energy Authority include other 
Colt installations at Capenhurst, Harwell, 





COLT VENTILATION LTD °* 
TELEPHONE : ELMBRIDGE 6511 (10 lines) 


, Los Angeles. 


Springfields and Aldermaston; also the 
entire ventilation for the new Reactor and 
Blower Houses at Chapelcross and the Heat 
Exchanger Building at Dounreay. The 
Authority is but one of the 10,500 Industrial 
Organisations who use Colt Ventilation. 


Send for Free Manual on Colt Ventilation to Dept. S22/1C. 


VENTILATION 


=) 


SURBITON * SURREY 


Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia 


and Nyasaland, South Africa and West Indies. 
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INAIE 


lining for 
shot-blast 
equipment 


Linatex linings are used extensively on shot-blast equipment 
of all types. And for a very good reason. Linatex, 

having all the toughness and resilience of natural rubber, 
withstands the powerful abrasive effects of shot-blast and 
debris, protects the covered surfaces longer than any 

other material. 

Linatex linings are used to enhance the unique features of the 
Vacu-blast equipment illustrated. 

Linatex linings can be fitted on site or at our factory. 

Our Resident Engineer for your area will gladly make a survey. 


INAIEX shot-b/ast protection 


WILKINSON RUBBER LINATEX LIMITED - CAMBERLEY - SURREY - ENGLAND Telegrams: LINATEX, Camberley, Telephone: Camberley 1595 
3! 


























HYDRAULIC FORTOX FLEXIBLE 2 
LEATHERS BELLOWS protect fe 


AND PACKINGS 


are manufactured for all types of 
systems fluids and pres- 
sures. Accuracy of manu- 
facture ensures positive seal- 

f . ing and long trouble free life. A 
Ly range of silicone leathers and syn- 
thetics is available for extreme 
conditions. Single items 
supplied promptly. 







‘HENRY BEAKBANE (FORTOX) LIMITED 


HEAD OFFICE AND TANNERY 


THE TANNERY-- STCURPORT ON SEVERN - WORCS 


ELEPH NE sT URPORT Pd 7 











machinery and exclude dirt. 


All shapes and sizes manufactured exactly to your 
specification. New type of construction gives an 
expansion to contraction ratio of 10-1. Proto- 
type and development work a speciality. 
Mechanical leathers of all descrip- 

tions. Write today for enquiry 
forms and full details of 
our work. 





LONDON WORKS 
Fm LANT STREET BOROUGH S. E. I. 


TELEPHONE ° HOF 
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SAFETY 


with Instant Access 





IN WIREWORK OR SHEET METAL 


“HARCO’ 
MACHINERY GUARDS 





Accurately designed to afford complete protection without interfering with the 
efficient operation of machinery, and substantially constructed to withstand 
vibration and rough treatment. 

Full provision is made for authorised access for maintenance purposes, and all 
guards fully conform to Factory Act requirements. 


Please send for List E996. 


“HARCO’ 
WIREWORK PARTITIONS 


For enclosing or partitioning sections of stores, workshops and tool-rooms under 
conditions where it is not expedient to exclude light, air or facilities for 
inspection, the ideal medium is ‘ Harco’ Wirewerk, of suitable texture, mounted 
in metal frames. 

We quote against specification for complete sections of any reasonable size, 
firmly fitted in metal frames for attachment to walls, floors and ceilings, or as 
entirely self contained enclosures with door and suitable equipment. 














G. A. HARVEY & CO. (LONDON) LTD. WOOLWICH ROAD, LONDON, S.E.7. GREenwich 3232 (22 lines) 








6 THE ENGINEER Jan. 31, 1958 





A Vaughan Overhead Electric Travelling Crane is 
an asset to any shop. Bred from the experience 
gained in over seventy years of manufacturing, a 
Vaughan Crane looks right and is right, 
structurally, mechanically and electrically. 
Technical improvements, if they are worth 
incorporating, are standardised. Essential features 
for special duties are added as necessary. 
Load Range 1 - 150 Tons 


May we send you a catalogue 
of the range of Vaughan products ? 


tec VAUG@RAN CRANE COMPARA YT LIMITED 


MPANCHES TG e set ~~ ~=6UcELNGLANDO - Telephone EASt 2771 (6 Lines) 











Jan. 31, 1958 THE ENGINEER 7 


TRADE 
| MANAGING . DIRECTOR DAVID C.¥. HIGGS, AMLEE. 


BIRMINGHAM 6 








FRACTIONAL HORSE-POWER MOTORS 


Guaranteed for Ever 


Belfast : Bristol ’ Cardiff * Dundee ° Glasgow . Hull . Leeds 4 Liverpool 
London ‘ Manchester ‘ Newcastle . Peterborough : Sheffield ’ Wolverhampton 
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The Richardsons Westgarth Group 


Constructors of some of the most efficient generating plant operating in the 





R XW 


United Kingdom — for both public electricity supply and industry. 
Manufacturers of boilers, steam and gas turbines and alternators ; condensing and 
feed heating plant, axial and centrifugal blowers and gas exhausters ; cooling 


water strainers and sea-water evaporating plant. 


Co-ordinating the activities of :— 
THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD, 


GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


iSSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS, WESTGARTH & GO. LTD., WALLSEND, NORTHUMBERLAND 








Jan. 31, 1958 THE ENGINEER 9 


You Select— 
We Supply— 


Sturtevant Stock Standard Fans are the finest range of 
fan equipment available to-day. These fans cover a 
very wide field of industrial applications. 





@ Their design maintains the best efficiency relating 
to output and horsepower absorbed. 


@ They are manufactured in a works equipped with 
the most modern machinery to the highest standard 
of workmanship. 

@ They are backed by a full technical advisory service. 

If you are concerned with fan equipment and applica- 


tions please write for a copy of this 120 page publication 
No. E 2207. 


STURTEVANT 
ENGINEERING CO. LTD. 


Southern House, Cannon Street, London, E.C.4 





AUSTRALIA 


STURTEVANT ENGINEERING CO. 
(AUSTRALASIA) LTD. 


400 Sussex Street, Sydney, N.S.W. 


54 drawers like this 
make up our 
popular all-steel 
DRAWER SIZE 


‘54’ DRAWER UNIT 
11}” long, 5” wide, 3” high 


¢ A es aes per =n 


OVERALL SIZE eel oT Tee 
42” high, 36” wide, 12” deep : . 


Each drawer perforated, Mim wx 
and with one free divider, a 
or plain-sided. 


Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
BRONZE GREEN 


£18.0 


DELIVERED FREE U.K. 
Delivery from stock 
* 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD., reen wane sTEELWoRKs 


HEYWOOD, LANCS Tel: 69018 (3 lines) 











MEM it Eis ET 
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(ROCH DALE) 
ogo fee 
CRAWFORD SPRING WORKS 
NORMAN RD — ROCHDALE 
Phone: 4692/3/4. Grams: Recoil, Rochdale 


2s habe 
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AIDS TO AUTOMATION 
Bridge- 
Flaite 


Produce the MIXERS a 
Highest Output more quickly, more 
Y ea Bow A FEE D © RS d a and re a a more uniform and 
eg ' 


iE BANBURY 


ie. ; Highest Quality mix. By minimising 


manual operating they produce at 


Lowest Costs with the maximum 


degree of dependability and safety. 





J Consult our en- SIZE 3A BRIDGE-BANBURY 


gineering service on 
layouts and ma- 
chines for rubber 
ond plastics. Our 
catalogue BB200 is 
yours for the asking. 


ZE 9 BRIDGE 
BANBURY 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





For the feeding of small components to automatic machines of all descriptions. 

Components are fed out in single file in correct alignment to be received by the 

machine. Rate of feed variable, easily set to suit the particular job. 

Feed tracks can be designed to handle awkwardly shaped components in the SIZE It . 

manner required. ey A 

Bow! Feeders available in a range of sizes from 6" to 36” diameter. 

Send for leafiet No. 160. 

MANUFACTURERS OF VIBRATORY FEEDING AND ELEVATING EQUIPMENT cupumematiconianses > 

FOR POWDERS, GRANULES, ETC. uto 

VALLEY PRODUCTS (tre) LTD 


VALCO «\ aND F 


In technical association with Farrel-Birmingham Co. Inc. U.S.A. 


DAVID BRIDGE & COMPANY LIMITED, 
Castieton. Rochdale, Lancs. Phone: Castleton (Rochdale) 
57216. Grams: Coupling Phone Castleton Lancs. 
Veet y 29429 STG . 68 OOP] — = tht sramnowan London Office: Broughton House, 6, 7, 8, Sackville Street 
’ ne . 24 Piccadilly, London, W.! Telep : Regent 7480. SIZE 27 BRIDGE-BANBURY 
Grams and Cables: “‘ EDERACEO”’ Piccy London. 








*& There are also Bronx Plate Bending 


Rolls, Guillotine Shears, Sheet & 
Plate Levelling Machines, etc. 
Write for Catalogues. 


@ For making sharp bends in dead straight 
lengths — and for forming section in all metals, 
in all thicknesses up to 20 ft. wide—Bronx 
Press Brakes are faster and more versatile 
than folding machines and can be tooled for 
punching, shearing and notching. Range of 
sizes from 20 to 1,000 tons pressure. Our 
Press Brake Specialist Engineers are available 
to discuss your production requirements. 
Do not hesitate to contact us, no matter how 
small or large your problem. No matter 
what make of Press Brake you use, our FREE 
TOOL SERVICE is at your disposal. Please 
i 7 send for our explanatory leaflet. Large stocks 

J ; y of Tools are held for immediate despatch. 
BRONX ENGINEERING CO. LTD., WORCS. ENGLAND Telephone: 


London & S. of England Agents for Press Brakes: W.E£. Norton (Machine Tools) Ltd., Grosvenor Gdns. House, Grosvenor Gdns., S.W.1. TAT 0633/4 and 2308 
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Oiling the wheels of industry— 


PAPI MUAISUNG 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Sheil Mex and B.P, Ltd. 





, 
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From an oil painting by permission 
of the Central Electricity Authority 


‘BROOMWADE’ RELIABILITY [S UNQUESTIONED 


In the modern power station continuity of supply is essential: that means reliable plant. For over 


50 years the reliability of “BROOMWADE” air compressors has been unquestioned: they have gained an 


enviable reputation throughout the world, not only for RELIABILITY but also for HIGH EFFICIENCY. 


For example, at the Bankside Power Station in London, the British Electricity Authority, insisting on 
the best plant, chose and installed the “BROOMWADE” compressors illustrated to supply air for flue gas 
washing plant. A further batterv of “BROOMWADE” machines is used in the power station workshops 


for general maintenance duties. 
The “BROOMWADE” organisation invites consultation on any problems involving the use of 


compressed air, Service engineers are available in most countries. 


*“BROOMWADE”’’ 
AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND Telephone: High Wycombe /630 (0 lines) Telegrams: “Broom”, High Wycombe, Telex 
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steam operated 
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Deaerator for 


52.5 MW. set. 





Rear Element 

3 

Mm of large Twin 
Shell Condenser. 


TURBINE FEED HEATERS (0: regener- 


ative feed water heating were introduced by Metropolitan- isi risa compressor 
ly AT type Evaporator. 


Vickers in 1916, and more than one thousand have since 

been put into service by the Company, with power station 

plant in many parts of the world. 

The bled steam feed-water heater is but one item in the com- 

prehensive range of heat exchange apparatus manufactured : Motor- 


Compressor 


by Metropolitan- Vickers for all types of thermal power plant. 


€ €€ | intercooler. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


An A.E.I. Company 
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Now 
in production in 
the new 


CONTINUOUS GALVANIZING 
plant at Ebbw Vale 


Speltatast 


IN COILS with the spelter coating 
PLAIN SHEETS | that holds fast 


CORRUGATED SHEETS 





This RTB super-quality product combines advantages to the 
fabricator, with important benefits to the ultimate user. 





By the process used in producing ‘Speltafast’, the spelter coating is 
not only kept uniform in thickness but is so well bonded to the 

sheet that it will withstand any pressing or forming operation within 
the scope of the underlying steel sheet. 







Richard Thomas & Baldwins ‘aie 
(Sales) Limited Pt. 








Continwowsly Galvanized product of 
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INDUSTRIAL 


CERAMICS 


FROM PACKING RINGS 
TO COMPLETE PLANT 


WIDELY RESISTANT 

Hathernware Chemical Stoneware is inert 
against a wider variety of attack than any 
other material. 













Complete Plant—or a storage jar 
Hathernware may be considered as a 
complete processing installation, piping, 
towers, filters, pumps, etc.—as storage 
units of different shapes and sizes or as @ 
material for the protection of structures 
and plant. 









Low Fracture Risk 

Hathernware specialised design experie1.ce 
plus armouring of elements where 
required, eliminates the usual risks of 
fracture. The high compressive strength 
of Hathernware offers the maximum 
resistance to abrasion. EXPERIENCED 
CERAMIC FITTERS undertake initial 
installation. 


LOW PRIME COST AND MAIN- 
TENANCE 

Prime cost is lower than any other 
material. Maintenance is negligible. 
Glazing available for processes requiring 
a high factor of hygiene. 



























If it’s corrosive—write and find out 
what Hathernware can provide. Men- 
tion your process so that we may select 
the most appropriate data. 








Plain or partition 
rings are avatlable 
ina wide 

range of sizes. 
Made of top 


grade Chemical 
Porcelain. 











HATHERNWARE LTD. 
LOUGHBOROUGH: LEICESTERSHIRE 


Industrial Ceramic Engineers. Specialists in the 
unusual. 










a 
* Save on space! 


* Save on cost! 


4 





SNR cl ison sillianintS nore 


The reason for thelr 
popularity is not far to 
seek, for apart from the very 
considerable saving in valuable floor 
Space there is a constant saving in power 
consumption, and the actual first cost 
compares very favourably with the over~ 
all cost of belt drive installations. 
Our design enables any make of flange 
mounting motor to be fitted. 
Full technical specification sent on 
request. 


Geared Motor Units are to-day largely superseding beit 
drives for line shafting, individual machine drives and 
conveyor drives ; many existing drives have already been 
converted, and wherever new plant is being installed the 
integral gear and motor power unit receives first 


sapapeoenmeemm ye ale OS Sect MOSS === 
THE MOSS GEAR CO. LTD., CROWN WORKS G EAR S 


TYBURN, BIRMINGHAM 24 


Phone: ERDington 1661-6 + Grams: ‘ Mosgear, B'ham’ GEAR 3 D MOTOR 














FORGED STEEL PIPE FITTINGS 





Screwed A.P.I., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 







C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 





integral seats or inserted 
Stainless steel, chrome 
molybdenum or bronze. 





WALTER SLINGSBY 


& CO. LID. 
RAILWAY WORKS, KEIGHLEY 
‘Phone: 3749 ‘Grams: “Malleable Keighley.” 

















SUITABLE FOR ALL INDUSTRIAL 


APPLICATIONS 


The ‘*Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
on a suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 


(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is 700ibs. per hour. 
The Washer is extremely simple to 
operate and can be easily operated 
in complete safety by unskilled 
personnel. 


Photo by kind permission of the Vulcan Foundry Ltd. 
CLEANING A LOCOMOTIVE 


The high temperature and pressure of the jet make it un- 


equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 





ADVANTAGES OF THE ‘D& M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 


@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 


@ (4) It will operate satisfactorily with low 
steam pressures (60lbs. per square inch 
upwards). 

@ (5) it can be operated with perfect safety 
and satisfaction by a non-skilled labourer. 

@ (6) Simple, compact and light. 

@ (7) No detergents or cleaning solutions 
are normally necessary. 


CLEANING A SLAUGHTER-HOUSE FLOOR @® (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 


tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 


@ (9) A wide range of jet temperature and pressure is available so that the apparatus is 
suitable for all types of requirements. 


WRITE FOR LEAFLET L.6 








ROMILEY - MANCHESTER 2 








Yelegroms : EXHAUST, ROMILEY 


Telephone : WOOdley 2626 (2 lines) 
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More accurate 
than human skill 
S& itself ........ 


Hydraulic Control of motion 





Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 
Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 
that neither human skill nor other means can match. 
Next time you’re considering control of motion remember 
Savery Hydraulic Pumps first. Savery Pumps can be 


supplied with fixed or variable delivery. 
FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET - BIRMINGHAM 6 





Telephone: ASTon Cross 1316-7 
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RIGHT UP OUR STREET ! roa too 10s incee ate compreesce 


rotors being turned out every day. We’ve not been making them 
long ourselves. But we’ve been thinking about them for ages. 
In working out a manufacturing technique, our long experience in 
the production of accurate worm gears was an invaluable asset. 
We have now developed an entirely new machine for the exclusive 
production of rotors and high lead angle pump screws. 


If you’ve got a job of this sort... you’re right up our street! 


Holroyd 20f2d 


90 YEARS OF GEARS With acknowledgement to James Howden Litd., 


for whom we made the above rotors. 


JOHN HOLROYD & COMPANY LTD., MILNROW, LANCS, TELEPHONE: MILNROW 56322 





CRC.186 
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the metal with L.S.C—R. 


The Lightmess, Strength and Corrosion-Resistance 
of Titanium are solving old problems in new 

ways in most branches of industry. Its high 
strength-weight ratio, phenomenal resistance to 

a variety of corrosive media and its interesting 
electrical properties make it a unique material 

for applications in aircraft, chemical, marine and 
electronic engineering and in many other fields. 


THIS BOOKLET CONTAINS 

USEFUL DATA... 
Technical information on Titanium 
Properties, Applications, Fabrication, 
Weight Tables, Products Tables, 
Corrosion Tables. 





Write today for a free copy 


TITANIUM METAL & ALLOYS LTD <— 
2 METAL EXCHANGE BUILDINGS 


el, iele), Fae a oe 
WORKS * SHEFFIELD 














RECORDERS 


FOR PRESSURE, TEMPERATURE AND ‘SPEED 

















~S 


SS 


SS 


> Zeer, 
SOS} 
LSS se22' 


The ‘* DUNHAM "’ Recorder. 
Quick delivery on pressures up 
to 300 Ib. per sq. in. or vacuum 
with 24 hour record and 
spring clock. 


BUDENBERG GAUGE CO. LITD., 
BROADHEATH. Nr MANCHESTER 


Tel: ALTrincham 2617 (3 ines) 
Phone 


: GERrard 4822-3. Grams: Pyrometer, Piccy, —e. 
rU, 


Regency House, Warwick St., London, W.!. 
- 62 Robertson Street, Glasgow, C.2 
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DISTRIBUTORS GIVE 





N-THE-£POT7 


~ SERVICE 


COATBRIDGE 
James N. Connell Ltd., 
Union Works, 
COATBRIDGE, 
Lanarkshire. 

Tel : Coatbridge 1121 


BLAYDON 

Fewsters Ltd., 

Bridge Street, 
BLAYDON-ON-TYNE, 
Northumberland. 

Tel: Blaydon-on-Tyne 342 


CASTLEFORD 

F. Taylor & Sons (Manchester) Ltd., 
School Garage, 

CASTLEFORD, 

Yorkshire. 

Tel: Castleford 2963 





DARLASTON 

F. Taylor & Sons (Manchester) Ltd. 
Darlaston Service Station, 
DARLASTON, 

Nr. Stone, 

Staffs. 

Tel: Barlaston 59 


SUDBURY 

Arlington Motor Co. Ltd., 
Cornard Road, 
SUDBURY, 

Suffolk. 

Tel: Sudbury 2301 


ENFIELD 

Arlington Motor Co. Ltd., 
High Road, 

Ponders End, 

ENFIELD, 

Middlesex. 

Tel: Howard 1266 


SOUTHAMPTON 
W. R. Selwood Ltd., 


Bournemouth Road, 
a FORD, 


pton. 
Tel: Chandlers Ford 2275 


Jumbo Distributors are qualified to give immediate attention to all 
service calls. Their advice and engineering skill will keep your Jumbo 


Crane operating at all times. 


Taylor Jumbo is the mobile slewing crane of infinite use—based on a powerful 
and reliable system of hydraulics. Grabbing, or craning—it’s all in the day’s work 


TE today. 





_—— ~ 
Designers and manufacturers 


TAYLORS 


— mobile cranes to you! 


Ask your nearest Distributor for a demonstration or send for folder 


OF SALFORD 


... from two to six tans 





F.TAYLOR & SONS (MANCHESTER) LTD. 
142 BOLTON ROAD, SALFORD 6, LANCS. 


Telephone: PENdleton 1341/2/3. Telegrams : Components, Manchester. 

















Jan. 31, 1958 THE ENGINEER 19 


THE FINEST RANGE OF SMALL HORSE POWER MOTORS 
FOR ANY INSTALLATION 






with the 







When your prospective customer 





for industrial equipment is of a 




















| 
| 
. 1 
0 n 6 : p l e C e H e , Ss buying mind, it pays to have your 
{ 1 goods in the shop window. 
6 ear b 0x lo 0 k ' n £ Your advertising in the right 
oe } technical media will make an 
5 ! impression that will eventually 
in y our lead him to include you when he 
TYPE H.D S by 0 p jis ready to send out enquiries. 
ads From their long experience, 
eare d m0 t ors . | Rowlinson-Broughton know how 
b win d ow ! | to choose the ‘shop window’ 
* strong, stiff, a box casting always | suited to appeal to the potential 
properly in line customer in the industrial and 
¥ with no possible oil leaks through rte ea } the technical field. 
joints Oo Or variabie § | 1 i 
types, made in the same | s hey know, too, how best 
% gears transmit 200 Ib. ft. at 26 factory as the gearbox, } to dress the window! 
rpm. up to 480 r.p.m. allow competitive prices ! 
¥* or 100 Ib. ft. between 0°66 r.p.m, and speedy delivery. ! 
and 22 r.p.m, 
He foot ox Sango mounting { ROWLINSON-BROUGHTON 
NECO GEARED MOTORS LIMITED ‘oy , ‘ oe 
<i @ nning frm pecialudts in Technical Advertising 
7; % oreo TOWN - LONDON - SW 4 | ROYAL BUILDINGS - 2 MOSLEY STREET - MANCHESTER 2 - Telephone CENtral 7816 (3 lines) 
RADE “ SUBSIDIARY OF NORMAND ELECTRICAL CO. LTD COLE 











Telephone : MACaulay 3211-4 














iffe », RAVENSCRAIG 


4 SUTCLIFFE CONVEYORS WERE CHOSEN BY THREE OF 
THE MAIN CONTRACTORS FOR THE NEW RAVENSCRAIG 
STEEL PLANT OF MESSRS. COLVILLES LIMITED. 


S 
























4 a Vee, MAIN CONTRACTORS. 


ASHMORE, BENSON, PEASE 
& CO. FOR ORE & COKE 
CONVEYORS. 





STRACHAN & HENSHAW 
LTD. FOR LIMESTONE CON- 
VEYORS. 


HEAD WRIGHTSON IRON & 
STEEL WORKS ENGINEERING 
CO. LTD., FOR SINTER CON- 
VEYORS. 


RICHARD SUTCLIFFE 
LIMITED 


RO es HORBURY - WAKEFIELD 
| ENGLAND 
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<HE WORLD 


we Manufacturers of »— 


yy @ BRIGHT STEEL AND BRASS TURNED 
AND CHAMFERED WASHERS. 


@ PLAIN BRIGHT STEEL AND BRASS 
WASHERS. 


& 
a 
< @ STEEL AND BRASS B.A. WASHERS. 
ea @ ROOFING WASHERS. 
~ @ ENGINEERS’ BLACK WASHERS. 
< @ Odd Sizes a Speciality ! 


CHARLES (weoncscury) LIMITED 
CG 


BRIDGE WORKS - WEDNESBURY - STAFFS. 


Telephone : WEDnesbury 0564-5 Telegraphic Address: ‘‘CHAMFER, WEDNESBURY ” 





art 


Awkward site? Special plant to be 
accommodated ? Building to a 
budget? Relax! We are ready 

to help you. For 90 years we 

have been tackling ‘‘ impossible ”’, 
as well as straightforward, 
structural steelwork jobs. Design, 
fabrication, erection—whatever 


your needs we would be pleased to 






















se ef i cas co-operate. 
a. 
Sete FABRICATED 
SS E a SUPPLIED We have the plant, 
AND ERECTED siaeemiaitins 
facilities you will 





need to tackle any 





WALKER BROS 


— — a ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ‘ae 


WALSALL’ STAFFS - Tel: WALSALL 3136 Structural Engineers 


London Office: 66 Victoria Street SW/1 « Tel: VIC 3926 
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Dustless Discharge 


These two Wagon Tipplers handle daily many hundreds of 

by tons of coal at a major power station. They are sited within 
a few yards of a pleasant seaside residential area to which no 
dust nuisance is caused. 


STRACHAN & HENSHAW 


The Strachan & Henshaw system of dustproofing Wagon Tipplers 
uses no fans or filters. It is noiseless in operation and requires 
negligible power and maintenance. Please write for information 
about Dustless Discharge. 


STRACHAN & HENSHAW LTD 


MECHANICAL HANDLING ENGINEERS 


Steelhoist Works - St. Philips - Bristol 2. 
Telephone: BRISTOL 78331 
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Capacity Available 
@ CapPsTAN LATHES 
@ CENTRE LATHES 
@ DRILLING 
@ CYLINDRICAL GRINDING 
@ HoriZonTAL MILLING 
@ VERTICAL MILLING 
@ ASSEMBLY 
MACHINING IN ALL FERROUS ‘a 
AND NON-FERROUS METALS AND 
IN NYLON, EBONITE AND MOST 
OTHER NON-METALLIC MATERIALS 
W. D. 
HORNE 
& CO.,LTD. 
WOODBRIDGE HOUSE, AYLESBURY STREET, Worcester, with their wealth of experience, were called upon to provide them. 
LONDON, E.C.}. 
Your enquiries for Special Power Fuel Tanks are invited. 
TELEPHONE: CLERKENWELL 6668, 6980 
WINDSHIELDS OF WORCESTER Ltd., Engineering and Sheet Metal Division, St. John’s Works, 
Worcester. Telephone : 4344 (3 lines). 
Whicda ook 
FOR THE PRODUCTION AND FABRICATION OF 
STAINLESS STEEL PLANT AND EQUIPMENT PPE et ore 
~ 
bis XN 
‘ia i 
€ 7, 
\ 
\ 
Mixer — Metor driven y 
through gear box. Propellor / 
type mixing elements 
M.S. Steam Jacket. ra 
a“ 
” oil 
- ail 





Hemi-spherical Mixing Vessels with polished covers and interiors. 





@ 
CONSULT 1S OF BATLEY 


A.J. RILEY & SON LTD 


Polished Stainless Pans. VICTORIA WORKS + BATLEY + YORKSHIRE Telephone : Batley 657 (3 lines) 
Telegrams: Boilers, Batley 























SCIENCE AND THE STEEL TUBE AGE 


CREEP TESTS 


Steam temperatures for which power stations 
are designed have risen from 900° to 1200°F in 
the last tenyears. This emphasises the impor- 





tance of dev eloping new alloy steels for steam 
pipes in substitution for mild steel. 

In addition to freedom from difficulty in 
manufacture and welding, these steels must 
possess creep-resisting asd strength- ret aining 
characteristics at high tempe ratures 
Development hinsctare includes prolonged 
tests at high temperatures on both plain and 
welded specimens. 


In their research department at Corby, Stewarts and Lloyds 
have set up laboratories in which tests for creep or stress- 
rupture properties can be applied to as many as one hundred 
and twenty specimens at a time. The tests may be made on 
alloy stee Is or on composite specimens taken from fusion- 
welded pipe joints. Some of these tests have already con- 
tinued for over twenty thousand hours and the re sults will 
provide a valuable contribution to the knowledge of the 
performance of high pressure and temperature steam pipes 
under operating conditions. 

Special safeguards have been adopted to ensure that the 
test specimens, representing hundreds of test-years, are not 
damaged by the failure of the electricity supply, on which 
the test machines de spend, 


Above Left: A section through the muffle furnace with a creep 
test specimen in plac 2. 
Below Left: A corner of the creep test laboratory. 


In Background: A typical high-pressure steam-pipe installation. 


Definition of Creep: ‘*Plastic deforn ation w hich proceeds slow vy neg seen pus ty 
when stress is applied at elevated temp B 94: Parti:19¢4 


STEWARTS AND LLOYDS 


LIMITED 
GLASGOW - BIRMINGHAM - LONDON 








ny 
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Testing lubricants for 


load-bearing capabilities at BF 





Sunbury Research Statior 


Quality control 


for better protection... 


smoothing 
the way 
to higher 
production 


ENERGOL 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 


hn 


eh 


THE POWER PETROLEUM CO. LTD 


@ vr Tec! epartment is at your 


Jan. 31, 1958 
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Telecommunications 


Two recent major steps in the improvement of world telecommunications have 
been the laying of the first Trans-Atlantic and the California —Hawaii submarine 
telephone cables. 

When laying cable either on a flat sea bed or over underwater mountain 


ranges, the exact control of paying out speed and tension in the cable is of 


paramount importance. On the cableship Ocean Layer (Submarine Cables Ltd.), 
the cable-laying equipment for which was supplied by Johnson & Phillips Ltd., 
‘VSG’ variable delivery oil hydraulic pumps are used to act as brakes on the cable, 
which is drawn out of the ship by its own weight. This enables a very smooth and 
regulated control to be maintained or instantly varied to suit ship speed, paying 
out speed and tension in the cable. 

It is just another of the highly varied applications of *VSG’ variable delivery 
pumps and transmission gears which have now been serving modern industry 
for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 





VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SWI 








NENT FORCE FOUNDRY 
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Sound and true carbon 
steel castings are the 
hallmark of A.F.C. 


Our metallurgical 
laboratory exercises 
a strict control... 
Gamma Ray tests 
and inspection 
ensure soundness... 
pattern and 
drawing tests 
guarantee accuracy. 


: 5 ©} OR. se DE > @ 


(oles i.rpD 


Specialists in the 
casting of crane and 
railway axle and 
gear boxes, buffers, 
guides, spur and 
bevel wheels also 
pinion blanks - in 
addition, of course, to our 
well-known coal mining 


machinery castings. 
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PRECISION MEASURING INSTRUMENTS 


Direct from the Importer. 








i 


i 





Height Gauges 


With fine adjustment up 
‘to 40° capacity 


Trammels 


in various designs. To read in English 
or Metric up to 120” length of rule 


/ _— 
; ma] 


‘1 Vernier Caliper Gauges in 14 different designs 
In English or Metric up to 60” length 


And many other Measuring Instruments 
Ask for complete Price List 


ERIC H. BERNFELD LTD., 


282, Kingsland Road, London, E.8. 
CLissold 4837 








77 


Are these hands helping you? 





Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 
and formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST «+ BIRMINGHAM BOOTLE BRIGHTON ~- BRISTOL GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 











KENNAMETAL 
FORM TOOLS 


We have special capacity 
available for the production 
of intricate Form Tools in 
Carbide¥and H.S.S. 


Enquiries (Dept. K.) 











GEORGE H. ALEXANDER MACHINERY LTD. 


GUNS LANE - WEST BROMWICH - STAFFS. 


Phone: West Bromwich 1931 (5 lines) "Grams: “ Viking, Weee Bromwich "”’ 











STRUCTURAL STEELWORK 


SPECIALISTS IN DESIGNING & DETAILING 


} 


For all classes of Steelwork,: includir 
Hoppers, Bunkers, Conveyors, Winding Tower 
mrlecelanrk t 


SITE REPRESENTATION AND SURVEYS 


PREPARATION OF MATERIAL AND 
131 @) Fy Wie.) ©) » 8 29 1 0) 


Bo 6A. rd a 
‘ee lewlh, MEACBPAOCH. OX CASALE CS 














Immediate delivery 


New Equipment and more efficient production methods now 
mean that all sizes of REGENT CLIPS can generally be 
delivered ex-stock. 

The finest clip in the shortest time. 

Whatever your need for clips you will find complete 
satisfaction in “Regent ’’, already widely and successfully used 
in the Automobile Manufacturing, Compressor Manufacturing, 
Paint Plant Manufacturing, Agricultural Machinery, Washing 
Machine Manufacturing and many other trades. 


Trade Enquiries Invited 


Please write to:— 
UNIPRODUCTS (MANCHESTER) LIMITED 
142, Bolton Road, Pendleton, Salford, 6 
Tel: PENdleton 134! 
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FRONT ACCESS TYPE 
for service up to 5000 amps at 660 volts 











The “ Monochromed "’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to /4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 












MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corrosion or frictional wear must be combated. 


HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 





Capsten roller and spinning wheels: 
textile machinery parts ‘* Monochromed "’ for A “‘Monochromed”’ piston used 
greatly increased life in hydraulic equipment. 








MONOCHROME LTD - STUDLEY ROAD ~ REDDITCH © WORCS - STUDLEY 121 
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Dont Scraf we / 


Fit a ‘CROSS’ Wire Thread Insert !—New threads for 
old... in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C. and 
Metric thread forms. 








WIRE 
THREAD 
INSERT 





dsea (ross 





Specialists in the manufacture 
of JET ENGINE LABYRINTHS, 


(1938) LTD. - BATH * SOMERSET CIRCLIPS, SPRING WASHERS, 








CROSS MANUFACTURING CO. 






































Tel.: Combe Down 2355/8. Grams: Circle, Bath. SPRINGS, etc. 
OVERHEAD TRAVELLERS ELECTRIC GOLIATH 
. MARSHALL : 
<= E ! < 
“| > FLEMING : |: 

9 

~ T 0 Zz 
w 

U m 
Oo > 

DELLBURN WORKS MOTHERWELL:SCOTLAND 

anf Telephone : Motherwell 50 Telegrams : ‘‘Deliburn”’ Motherwell oO 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 
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The 


RECORD) 


MACHINE 
VICE 

















designed for Production Engineers 
by Production Engineers 








e Width of Jaws Weight Ibs. List Price 
* No Lift 
* Reversible, Precision Ground Jaws ¥ 12 L 40 P 
* Guaranteed Strength and Workmanship . ; 
” L / 
Full details of these Machine 4 26: 190, " 
Vices and other RECORD a 
TOOLS sent free on request S$ 40+ 250 /- 


to DEPT. E. 
— MANUFACTURERS 


C. « J. HAMPTON LTD., RECORD TOOL WORKS, SHEFFIELD 2 














Sole Agents in the United Kingdom 


MAXIMUM DIAMETER OF 
FACING 


3°77 & 0 
STANNINGLEY, — LEEDS. 


[ me | SONS AND COMPANY 


ny ROAD, LONDON, N.W.10 
"Phone: ~~ r 7222/7. 
"Grams: mnitools, Harles, London. 


And at Kingsbury (Nr. Tamworth)‘ Manchester - Glasgow * Swansea 
Belfast * Sheffield * Southampton * Bath 


"Phone : Pudsey 4 
"Grams : Coborn, Leeds. 








Model U100 T.A. 


* Neweastle-on-Tyne 





The NEW 


PEGARD 


; UNIVERSAL HORIZONTAL 
BORING AND MILLING MACHINE 


These magnificent machines perform a wide variety of boring, 
facing and drilling operations at high speeds and to precision 
standards. They are specially designed to give the maximum 
output at the lowest possible costs. The operator can control 
all operations from one position at the headstock, and an 
illuminated control panel gives clear pre-indication of all 
motions selecied. 








One of our Technical Representatives will gladly visit 
you, on request,to discuss any special machining pro- 
blems as Pegard machines can readily be adapted to a 
variety of applications. 








BRIEF SPECIFICATIONS 


SPINDLE DIAMETER 4ins. 
Se Be 8 ee a es No. 6 Morse 
SPINDLE TRAVERSE ..... 39}ins 
FACING HEAD DIAMETER 23 fins. 
TRAVERSE OF THE SLIDE IN 
38 11 ims. 
ae ee ee ee 43ins. 


18 SPEEDS OF THE SPINDLE 71 to 1400 r.p.m, 


9 SPEEDS OF THE 7 
HEAD 


71 to 280 r.p.m. 





134 bp. 


a Te wee Oe 
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THIS SECTIONAL VIEW OF A 

ag TYPICAL ‘DUROS’ WEIGHBRIDGE 

WEI RI | REVEALS THE REASON FOR OUR 
EIGHBRIDGES a HIGH REPUTATION. 


FOR ROAD AND 


RAIL VEHICLES The massive construction of frame and levers, the clean 

. design, the adjustable knife edges, with other points of 
interest, are illustrated clearly in our current brochure. 
May we send you one ? 


ASHWORTH ROSS é& COMPANY LTD. 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY. PHONE: DEWSBURY 1760 


C.W. 2536/39 


VE ie: Ge A oe 








ane ——e ff Vw INNA) ay. 


—— hg LONDON ELECTRIC FIRM iy 


manufacturers of p 





Big heads 


little heads 


Hexagon and fiddle heads, 
Square heads, rare heads, 
countersunk and cheese. 


SPECIALLY DESIGNED yy 
ELECTRIC WINCHES y 


} Imperial Chemical Industries Ltd. called in London 
Electric Firm when they needed special electric 
winches for their new ‘‘ Terylene ’’ factory at Wilton, 
Middlesbrough. 









=~ 


~~ 





The Lanarkshire range of standard bolts and nuts supplied regularly for various applications. 


Round necks, square necks, 
strength-enough-to-spare necks, The problem concerned was successfully overcome 

oval necks, novel necks y by L.E.F. technicians and ‘‘ made to measure ”’ ey. 
—even more than these. winches were supplied. Since this first order two 

available from stock is quite staggering. Materials range 

through conventional black, bright, and brass to This contract is typical of the many which London 


years ago, special electric winches have been Yj 

copper, stainless steel, and the special application Electric Firm handle during the course of their yy 
bronze alloys. business. They have the experience and ‘‘ know- 

. how ”’ so essential for this specialised job. iy 


Specials? Certainly! And with very little delay. 
Get in touch with them when you need winches. 


2 4/ = Besides designing to special requirements they also 


se ~~ 
w. c\ ae SF nC  \ Cy \ \ manufacture a range of standard hand winches. 
NN PAWN 


Buyers tell us our ‘Monthly Stock List’ is a great help in requisitioning. 
If you aren’! yet receiving a copy, just send your name and address to 


Ze 





LANARKSHIRE 


BOLT ee ites 4 LONDON ELECTRIC FIRM LTD. 


South Croydon, Surrey. Phone: Uplands 4871. 


¥ 





HAMILTON - LANARKSHIRE - SCOTLAND 
Telephone: Hamilton 1241/4 TiBs2 
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Railway Switches 
and Crossings 
Turntables: Water 
Cranes * Tanks 
Pipes Bridges 


aT Hi) LACT 


and Roofs 

= * 

2 

ISCA FOUNDRY 


COMPANY -« LIMITED 







Phone: € NEWPORT: Mon. 


Newport, 

Mon. 5224/5 

London, 

Abbey 6407/8 London Offices: 


mum mm 38 Victoria Street, S.W.1 





TRADE \Sinedley MARK 
PAN GRINDING MILLS 








REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I< 
Belper. Derbyshire. 
Telephone: Belper 12 














Increased output comes from fewer 
wheel dressings, easier wheel cutting, 


A N AGNENC print finish and greater coolant 
+\C w +ORS These benefits are supplied by the 
omA ARA Separator AUTOMATICALLY, 
AUT SEP .@ through removal of all swarf and 
LANT nd redu metal particles, and return of con- 




















QO sistently clean coolant to the wheel. 
C Write to-day for illustrated catalogue 
to Dept. E7. 
Size No. : 


ah me - eon 


Capacity in imperial galls., 
BRITISH MADE S,. 1; 2 i Fe 


Patent Nos. 603083 and 731655 
ORIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 





Made in ALL METALS, 
Our range of Weaving covers_all grades 
from the FINEST WIRE CLOTH 
to the MEAVIEST SCREENING. 
ALD and ARB. approved 


DEVONSHIRE HOUSE VICARAGE CRESCENT 


GASTON E. MARBAIX LTD $s 2Attrsta Lonpon, swis 


PHONE BATTERSEA 8888 (8 lines) 


Please write for our Brochure, containing 


useful Technical information. 


PHIPP STREET 
LONDON E.C2 








You dont just want pumps 


ned 
Pumps for cop Phr0Rm 


ebrosive haungg ond ‘ | | . . 3 , a Du want LLANES, [ pumps / a 


, ~~ i 7 me A COMPREHENSIVE RANGE OF 
rife “ee a RELIABLE PUMPING UNITS 
incorporating pumps of advanced 

design and construction has been 


2 to? 


developed to meet the varied 
requirements of numerous indus- 
trial applications. Advice will be 
gladly given on receipt of details 
of your pumping problems 

For further information write to, or 
itelephone : 


© GIRDLESTONE PUMPS LTD. 
23 Davies Street, London, W.! 
Telephone: MAYfair 1354 
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QU ALITY 
CONTROL 


of pressSsUuUre 
Gaie castings 










4 


+ 






- 
+ 


+ 


+ 


e 3 > 
+ 
+ + 


Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 
variance from specification to be quickly identified. 
With the utmost confidence, we can therefore 
claim to supply castings only of the highest quality. 
Quotations, without obligation, from drawings, 
specifications or samples. 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


TOTTENHAM, LONDON, N.17 
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PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘“‘U” type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 














; Ri os % so Na 
‘ ins Si 


AA} ac! 


WITH CHROME LEATHER DRIVING FACE 






No less than 19 of the 20 largest manu- 
facturing firms in Britain use Miraclo and 
they do it because it pays them. Try one of 
these belts on the worst drive in your 
works and soon you will know why the 
Miraclo belt is so widely used by many 
famous firms. 


Send for this free 12 page colour 
Brochure No. 100 from which 
thousands of Engineers have learnt 
HOW TO DESIGN A MIRACLO 
DRIVF. 








ee STEPHENS BELTING CO. LTD. 


SNOW HILL BIRMINGHAM 4 
associated with IRA STEPHENS LTD. Ashton-under-Lyne Lancs. 





S.65a 
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OSCILLOGRAPH 


MINGOGRAPH 2 a 0) B 





3 A revolution in Oscillographs 


The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 


previously been possible. 


It is an outstanding 


advance in the field of scientific and 


industrial measuring instruments. 


SIEREX 


241 
Telephone No. 


Tottenham Court 


LIMITED 


Road, London, W.1. 


Langham 2464 





MUST RESIST CORROSION 
AGAINST (?) 140 P.S.I. 
ROBUST CONSTRUCTION 
OUTPUT — UP TO 15,000 G.P.H. 
SINGLE STAGE 


EASY CLEANING 





Howard Stainless Steel Centrifugal Pumps have been 
designed to meet a special need in the chemical and food 
industries. Strongly constructed in stainless steel and other 
corrosion-resisting alloys, they are single stage pumps, of 
robust construction, with external heavy duty ball and 
roller bearings. 

VERSATILITY: The range covers outputs of up to 250 g.p.m. 
and heads as high as 140 p.s.i. Howard Centrifugal Pumps 
are made in two classes: FOR CHEMICALS: a normal centri 


fugal pump with closed impellor, having flanged connections. 
FOR FOOD: pumps with all internal parts machined all over 
and specially arranged for easy cleaning. 


SPECIAL MATERIALS: All these pumps are available in a 
wide variety of corrosion-resisting and other alloys, such as 
Firth-Vickers Staybrite F.M.B., F.D.P., 254 Stainless Steels, 
Langley Alloys, 4R, 5R, 6R and 7R, 88/10/z Gunmetal, zinc- 
free bronze, and all grades of aluminium. 


if they are-the answer is a 


HowalFd centrirucal pump 


ALSO MANUFACTURERS OF HOWARD ROTARY ‘M’ TYPE, TRIPLEX & PROPORTIOMETER PUMPS 







ARE THESE 
YOUR 
SPECIFICATIONS! 





For further information, please write to 

HOWARD PNEUMATIC ENGINEERING CO. LTD 
FORT ROAD, EASTBOURNE TEL: EASTBOURNE 1179 
GRAMS & CABLES: HOW MATIC, EASTBOURNI 
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GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 
latest specification by 
Britain’s leading motor 
manufacturers. 


OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 2021 











4 


4“ £ ‘ 
%, 15 Ram Power Pump 
, AS “s 


Z 
\ 


SS ELC ff | sees , age 
6.P.M an <<: —<— 


8 12 


Designed for heavy duty applications with 
large volumetric displacements, the Spen- 
borough 13 Ram Rotary Swash Piate 
Hydraulic Pump, Model 1291, can deliver 
up to 13 g.p.m. at a maximum working 
13-5 pressure of 2,000 Ib. p.s.i. with complete 
absence of pulsation. Precision - built 
throughout, this pump can be arranged to 
deliver 10 g.p.m. at low pressure and 3-4 
g.p.m. at high pressure, thus allowing two 


REVOLUTIONS 
HP. 


PER MINUTE 
CALCULATED 


separate circuits from the same unit. 


600 10-125 


Suitable for direct drive couplings, foot or 
flange mounting inside the reservoir tank, 
Model 1291 Pump will provide jong and 
efficient service under the most arduous 
conditions and usage. 


400 6-75 





* For further particulars and complete 
specifications, write or phone:- 


SPENBOROUGH ENGINEERING CO., LTD. 
VALLEY WORKS, UNION ROAD, HECKMONDWIKE. YORKS. 


Tel Heckmondwike 924 § Grams: Union, Heckmondwike. 
LONDON & S.E. COUNTIES: 8.8. SALES, LTD., 88 Clapham Road, London, S.W.9. Phone & Grams: RELiance 25/2 
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CONE-RING 


FLEXIBLE COUPLINGS 


(PATENTED) 


are simple in design, easy to assemble, and are 
made for continuous trouble-free service. 

Engineers throughout the world have specified 
these couplings for vital duties in all the major 





industries. 
They are also agreed that our ‘from stock’ 
service is second to none. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 





























RADICON DIVISION 
































PARK WORKS : HUDDERSFIELD 
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NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustained temperatures, 


BP mss TFET HUGG iT PANEER UOTE HE HE 


lif 


severe slag attack, and abrasion. 


oO 
@ Low in fluxing impurities. 
High Refractoriness. 


THNKEANNMVNELSOUEE SLAG 








The use of Nettle D in vital furnace 
positions means longer furnace life, 


@ High under load strength. 
@ Low Porosity. fewer shutdowns and consequent 
@ High Bulk Density. greater output. 
@ Low After Contraction. 

@ High slagging resistance 
@ High mechanical strength Technical Data Sheet gladly sent on 


= request. 
100: S7200S0 OSD SOUAUOOGAOESANN AAS ASORAAGDEAEOUL SE AASAA GULLS L0RESRD AO UEAUUESGTLAGUSASASES ASSOLE AEG 


JOUN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 





ou Crane Malleable Iron Pipe Fitting 


and Unions are individually tested 





The searching tests given to every individual fitting and 
union at the Crane factory ensure the consistent high 
quality of these well-known products. Their good ap- 
pearance, clean finish and dependability have long 


earned them the confidence of the most exacting buyers. 


Ai 


Plain and Banded Pattern Fittings 
All Crane Malleable Iron Pipe Fittings have taper 


threads and are manufactured to British Standard No. . ; en 

143. They are available in plain and banded pattern ra : a Bie _— ie, . aN 
72s ee ee = patterns : No. 246 Union Elbow (Female) i, “"% %, No. 271 Union (Female) 

with either black or galvanized finishes. Sizes (equal and me i ty, ie ‘hg ‘ 

reducing) 4” to 6 ae tin " my, yy, i as me 


ty 
- 


All tron, Railroad, Navy Pattern and Flat-face Unions 
There are four types: Iron to lron; Bronze to Iron 
(Railroad) and Bronze to Bronze (Navy)—all with 
spherical seats; and Flat-face gasket type. All have 
British Standard taper threads. Sizes {” to 4”. Write for 
full details. 


CRANE 


VALVES AND FITTINGS 


© 


CRANE LTD., 15-16 RED LION COURT, FLEET ST. 
LONDON, E.C.4 WORKS: IPSWICH 


e 


Branches: Birnangham, Brentford, Bristol, Glasgow, London, Manchester a 
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lrecortr ENERAL/ 
CABLES 


More than equal to the extra service demanded 





at a THE a 


The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 











~aaccnetana || STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
PATENTED 
DESIGN Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 












SPECIALITIES: Pit Headgear, Pumping Stations, 


Power Stations 





There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fit your machines 

with these efficient counting instruments which 
will show your output at a glance. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON s 32 QUEEN VICTORIA ST., E.C.4 


INSTRUMENT DIVISION 
B. & F. CARTER&CO. LTD. 
BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 fines) 
‘Grams: BRAIDERS, BOLTON 
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PRESSINGS 


HOT BRASS & BRONZE 





CAPSTAN & MACHINED 


WORK FROM STAMPINGS 
OR BAR 


“@eeeeoeo 2 oe0ededs 


aA 


PLASTIC 
MOULDINGS 


e 
ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES: 
_ 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Northern 2903-4 
Grams : Teleba B'ham. 
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‘ e y : 
Pf “a 7 al BUCHANAN BROS. LTD. 
4 wy re 
; a 
What you can’t see... .~ _- 80 Commerce Street, 
4 7 3 
* Phone——— 
Thermometers SOU 0858 
Gauges 
WE 
MANUFACTURE Contents 
/ THE INSTRUMENTS Gauges : 
/4, oy THE ENGINEER REQUIRES * 
v can h uU rt you ——— — —_— — —_— SSE 
4 sinc in 
. oe ae | az DO YOU KNOW YOUR PRESENT 
Although invisible, ultra-violet and infra-red rays are ee 
/ : definitely cengpenus up sealers eyes. Contin exposure STEAM RAISI NG COSTS ? 
iH to these rays will almost certainly result in serious eye 
44 trouble if completely adequate protection is not provided. 
bat The truly sensible way to avoid this hazard is to specify May we investigate without charge? 
Ss protective glass that conforms to BS 679. In other words, 
| , | to use Protex or Protal . . . Chance glasses which 
\ \ \ ' have passed the British Standards Test. 66 TU RBI N E 99 FU oe N AC ES 
\ \ : For complete information, write for our detailed folder F.G.2 
‘ Se oe ¥ burning small slack coal efficiently and 
Sa CHANCE = smokelessly will show a definite saving 
ae ~ |\ Protex & Prota in steam raising costs 
\ ____— (REGD.) 
Y TURBINE FURNACE COMPANY LIMITED 
Dept. HS, Chance Brothers Limited, Glass Works, Smethwick 40, Birmingham, 238b, Gray’s Inn Road, London, W.C.I. ’Phone: TERminus 4365 
LONDON OFFICE : 29/30 St. James's St., London, $.W.1 














PARKER 
PORTABLE 
BELT 


LOADERS ¥% 


TYPE EL 


For the speedy handling of bulk materials the Parker Portable 
Belt Loader is indispensable. Of light, strong tubular con- 
struction, it is balanced for easy moving and quickly adjustable 
for height. It makes light work of loading, unloading, lifting, 
stacking and stockpiling all kinds of materials. 

With the Parker Power-scoop added, this handy loader cuts 
costs to the minimum. One man can keep the loader fed to 
aa” capacity. The Power-scoop is the latest aid to speedier, 
"cheaper, more efficient bulk handling. It is available as an 
optional extra or for fitting to existing machines. 





The Parker Portable Belt Loader is available with boom lengths 0, 
20ft. and 30ft. Discharge heights adjustable to 8 ft. 3in. or 
12ft. 3in. Belt widths \6in. or 20in. Extras include barge 
boards, cleated belt, swivelling wheels and feed hopper. Write 
for full details. 


= 


“ _ : The chain of Parker Service Depots looks after users’ interests all over the country 


FREDERICK PARKER LIMITED, VIADUCT WORKS, LEICESTER Phones: LEICESTER 62531 (7 lines) 
London : Stafford House, Norfolk St., W.C.2 Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 
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diesel power for 


JERSEY 









The Jersey Electricity 
Company in St. Helier has 
installed four Mirrlees KVSS12 
generating sets each 
developing 2610 b.g.p./1800 kW 


at 428 r.p.m. 
Two more KVSS12 sets have just ‘ - 
snieit atiannilt te Gln alinthees A further KVSS12 set will be installed shortly. 


An interesting point to note is that each of these new sets, 
which have a much greater output, 

occupy only the same area as the Mirrlees 
500 kW s ts installed some twenty years ago. 


Sy BS 4 


‘ - 
* AY ¢ 





STOP PRESS 





The old engines can be seen in the background. 


Mirrlees engines are backed by a world-wide service 
available anywhere at any time. 





| 

| : 

| 2 die $ e i Ris, 1 MIRRLEES, BICKERTON & DAY LIMITED 
bo a : si A Member of the BRUSH Group 

HAZEL GROVE «: STOCKPORT * CHESHIRE 


Telephone : Stepping Hill 3841 (14 lines) Telegrams : “Mirrlees, Telex, Manchester” 
IEit 
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You can have Higher Production and Better Quality too—but only by improving 
your preparation and finishing methods. The surest way to do this is to use E.A.C. 
‘shaped-grain’ flexible abrasives. In the wide range of £.A.C. belts, discs, sheets 
and special shapes there is, for every operation, an abrasive that cuts faster and 
wears longer. 

The better performance of £.A.c. abrasives is due to advanced manufacturing 
techniques. A new {£100,000 coating plant recently built by E£.a.c. incorporates 
such features as electrostatic application, Beta-Ray thickness control and auto- 
matic temperature and humidity control. 

Finding the right abrasive can save you money. We will gladly send samples 


and prices of the most suitable abrasives for any operation in any trade. 





WET BELT GRINDING 


The popularity of this new rapid 
method of producing accurate surfaces 
is largely due to the imtroduction of 
E.A.c. electro-coated waterproof abras- 


coated abrasives 








ives. Unlike dry band facing, the LIMITED | 
effectiveness of which is limited by heat i ie ae ceca sr ENGLISH ABRASIVES CORPORATION LTD. 

- PT? 4 > hi d “4 I “ ce hel . 
generated, the modern wet belt is Britannia Mills, Hulme Hall Road, Manchester, 15 Tel: Blackfriars 3602 
capable of extremely rapid, cool stock § 
removal. It is suitable for flat and curved incorporating: THOS. GOLDSWORTHY & SONS LTD., Britannia Mills, Hulme Hall Road, Manchester, 15 


surfaces on all metals, plastics, glass, 


ceramics, 


THE HELVETIA ABRASIVES CO. LTD., Thurmaston, Leicester 








LONDON ABRASIVES LTD., Marsh Lane, ‘Tottenham, London, N.17 








Witt ae 
WO | 
| | 






ENGINEERS 
TO INDUSTRY 


Our modern plant, skilled staff and more than a 









century’s experience are at the service of in- 
\ dustry. We are specialists in the construction of 
\ equipment to insurance company requirements. 
WELDED FABRICATIONS INCLUDING 
AUTOCLAVES, TANKS, CONTAINERS, 


REACTION VESSELS, PRESSURE VESSELS, HEAVY TRUNKING 
AND DUCTING, DRIERS, MIXERS, HYDRAULIC PRESSINGS. 


CASTON BARBER LTD. (formerly Caston & Co. Ltd.), TABARD STREET, LONDON, S.E.1 + — Telephone: HOP 1991/5 





Boiler Flue Ducting, 18’ 0° x 14’ 0° 
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1958 THE 


The birth 
ot 


New 
Techniques 


Continually the frontiers of science 
advance, and our knowledge 
becomes more exact. At the 
| same time the result is that new 
techniques are developed, used and 
discarded in favour of those yet newer. In steel structures 
it is now possible to take advantage of the economies possible 
when rigid designs are made. Welding has made many of 
these designs possible. Cleveland’s important contribution 
has been in helping to make fabrication for such structures 
practicable and economic. Manipulators and handling 
equipment have been specially designed to reap full benefit 
of the automatic welding in which the Company specialises. 

AN INVITATION 

Our services are always available in design, m detailing, 


and in the costing and construction of all types of structures 


LEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 

















VEE-REG 


Regulating/Stop 
GLOBE VALVES 


FITTED WITH 
*V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


in Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
800° F. 


WRITE FOR CATALOGUE TO :— 


THE BRITISH STEAM SPECIALTIES 
FLEET STREET 
LEICESTER 
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non-ferrous 
CASTINGS 






If you use castings in phosphor 
bronze, gun metal, aluminium 
bronze, manganese bronze or 
Monel metal we can meet your 
most exacting demands for quality, 
price and delivery. No matter 
whether your needs are for a 
few castings weighing up to 2 
tons or for repetition batches 
your enquiries are welcome. 








Ask for our new illustrated brochure 


CHARLES CARR LTD. 


Incorporating—THE NON-FERREOUS CASTING CO. (B’HAM) LTD 


GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TEL: SMETHWICK 1231-2 


LONDON OFFICE— 
19, GREAT WINCHESTER ST., E.C.2. 





LONDON WALL 6714-5 








Galvanizers and Specialists 
in steel fabrications 








Diesel Fuel Tank 


Roof and Under- 


frame Tanks for Railway Coaches. 


Industrial Tanks. 


General Stee! Plate Fabrications. 


Light Constructional Steelwork. 


Pressed Steel Gutters. Galvanizing 


Specialists. 


A divided tank for fuel 
and water, half painted 
and half galvanized. 


JOSEPH ASH & SON uro 


Rea Street South, 
Birmingham,  §&. 
Tel: MiDland 2441 


ESTABLISHED . 1845 





London Office, 36 Victoria Street, London, $.W.!. Telephone: ABBEY 7282 
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for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY~—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


Slonim 


and the equipments they power, contact your 


nearest Ford Dealer or write to me, 
hap ' = wm cae 


FORD MOTOR COMPANY LTD - PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX : ENGLAND 


INDUSTRIAL 
ENGINES 


















" INTRICATE CASTINGS ARE OUR BUSINESS 







We specialise in intricate castings of all types and 
pride ourselves on the very high standard of pre- 
cision we attain. Smali quantities of this type of 
work are acceptable, and the more intricate— 
the better. 


In addition to our Foundry we are equipped with 
an up-to-the-minute Machine Shop for accurate 
machining to the finest limits. 


We employ only the most highly skilled operatives 
and each order no matter how small receives the 
same individual attention. 


May we have your enquiries please. 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 























Jan. 31, 1958 THE ENGINEER 43 














Heavy Steelworks Duty or 


Light Factory Duty 


nts... 


40 feet span or 
120 feet span 
Intermittent Duty or 
Continuous Duty 
Lifting capacity 3 tons or 
Lifting capacity 200 tons 


1000 maximum hours per annum or 






5000 maximum hours per annum 


HE Booth method of classifying overhead electric travel- 
ling cranes to suit varying service factors means that from a range 
of five classes of cranes, it is possible to offer a standard crane 
to serve almost any industrial requirement. We manufacture cranes for light 
duty up to continuous process cranes for Steelworks, and installations within this range have been 
carried out in many factories and Steelworks in this country and abroad. Grading of cranes 
effects considerable economies by making it possible to standardise components within each group 
whilst still retaining the advantages from the purchaser’s point of view of being able to choose 
a crane to suit the duty required. 



















The Booth Handbook of Overhead Cranes cranes to suit varying service factors and 
is a comprehensive publication containing gives detailed information and hints on 
practical information which will be of fixing crane particulars which would be of 
interest to crane users. It fully explains assistance to any firm contemplating 
the Booth method of classifying overhead additional craneage.— 


CLYDE ROT 


CLYDE CRANE & BOOTH LTD. 








Incorporating: 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. | MOSSEND, Lanarkshire. 
Telephone, Pudsey 3168 (6 lines). Telegrams; “ Cranes,”’ Rodley. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde,’’ Motherwell. 














REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 


and enquiries now ! 





COLLARS - WHEEL KEYS 
BOLTS & NUTS . STUDS 
SCREWED ROD - TAPER 
AND COTTER PINS etc. 


H. FORDSMITH 

LIMIT EQ see 
HADFIELD ST. WORKS 

CORNBROOK - MANCHESTER, 16 
Telephone : Trafford Park 1615-6 
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JOSEPH ADAMSON 








One of two JOSEPH ADAMSON boilers 
selected for a new factory in Scotland. 

With automatic stokers and coal handling 
plant they are as easy to fire as an oil-fired 
installation and are independent of 
imported fuel. 

Compared with the traditional Lancashire 
boiler they occupy half the floor space and 
with clean soft water will maintain their 
initial high efficiency indefinitely. 


JOsePr ADAMSON & CO. LTD. 
. BOX 4 HYDE CHESHIRE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd. Wellington, Shropshire 


THE ADAMSON GROUP 
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in irons to a wide variety of 
specifications 


Die sClovcam Chrcamriulece me ercame ccun 
Spheroidal Graphite Iron and Meehanite 
all with the famous “Harper Skin”. 





JOHN HARPER & CO. LTD. 
ALB. NM WORKS Prone WILLENHALL 124 (5 be 
RONOON OFFICE SEAFORTH PLACE. 57 BUCKINGHAM ¢ 

MANCHESTER OFFICE: cio B f Brown & Partner 


pei HARPER (MEEHANITE) LTD. 
Grams MARPERS WILLENHALL na em aecnc 
LERY 0286 





TE. LONDON Swi Te) TATE 
Led 248/9 Royal Exchange, Manchester a 


| CROSTH WAITE FURNACES 
| SCRIVEN MACHINE TOOLS LTD 


H 64) 


York Street Ironworks, Leeds 9 
| 32, Victoria Street, London, $ W | 


Tel.: 37411. 
Tel.: Abbey 2966 
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A oR. 

Lee Use RZ 
Specialists in 

precision gear manufacture, 
Gear and spline 


grinders for the trade. 


The Gear G rinding Ca. Lite 


Makers of the ‘ORCUTT "’ range of gear and spline grinding machines and gear measuring machines 
CRANMORE BOULEVARD <- SHIRLEY + SOLIHULL - WARWICKSHIRE 





Tel: SHIRLEY 2231-2-3 
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Bet you we’ve seen that before 


—that component, Sir, which must be made in rubber. Not 
just rubber, but a rubber that will stand up to the conditions 
you want to impose—bet you we’ve seen that specification 
before. We've been making rubber of all kinds, in so many 
shapes and sizes, for so long, for so many industries—that the 
chances are we already have what you are wanting. If not, 
we can soon make it. 


‘Doc’ knows all the answers ! 


In case you didn’t see our last advertisement, ‘Doc’ is the personification 
of John Bull technical and scientific knowledge. He is always happy 


to put his brain to work on your behalf. 
‘ 
Stretch uw 


Lp I bas 
‘a Weeenisaes 67/2220 


ub fs 








JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER « TELEPHONE 36531 















fr 





transformers 
for Kariba 


The contract awarded to Ferranti Ltd. by the Federal Power Board for the great 
Kariba Hydro-Electric Scheme on the Zambesi River covers two 120,000 kVA 
330/234 kV 3-phase auto transformers with separate boosters; eight 60,000 kVA 
330/88 kV 3-phase double-wound transformers; and two 60,000 kVA 330/33 kV 
3-phase double-wound transformers. All the transformers will be provided 
? with on-load tap changing gear The Kariba contract is the largest overseas 
“4 transformer contract to be placed with a British manufacturer, and emphasises 
< the world-wide confidence in Ferranti Ltd as builders of fine transformers. 
; 
Pa 
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The transformers will be 


installed at these sites 
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All the flat and very low-pitched 

roofs of the buildings at Dounreay 

are covered with Ruberoid roofing: total 
area 22,435 sq. yds. (over 4} acres). 


YOUR PARTNERS IN 
SERVICE 


r 
| 

| 

| 

| We offer to you, through our Contracts 
| Department, the benefits of many 
| years of experience in matters concer- 
| ning roofing: expert advice at the 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 





planning stage and skilled craftsmen 
to execute the work. 





354 COMMONWEALTH HOUSE, 





THE ENGINEER 47 


ATOMIC ENERGY POWER STATION 


DOUNREAY 








Gales of 100 m.p.h. sweep savagely across the low, level stretches of our Northern Scottish 
shores. Heavy Caithness slab tiles are the traditional roofing material for the windswept expanses 
of Dounreay. 

But away went tradition as the great project for the United Kingdom Atomic Energy Authority 
reached planning stage. For the large roof spans visualised, the amount of support needed for heavy 
slab tiles would have been formidable in the extreme. The Ruberoid Company Limited was called‘in. 

Specifications were submitted and accepted for Ruberoid Insulated Steel Deck Roofing, pictured 
above: light, strong, well-insulated against heat loss, quick to erect (dry cover was rapidly made 
available for other trades who worked speedily in reasonable comfort). The final layer of Ruberoid 
built-up weatherproofing incorporates Scottish granite chippings to increase solar reflectivity and 
add local character to the appearance of the roofs. 

Protection of the Dounreay buildings by Ruberoid products is not confined to roofs alone. 
Many thousands of yards of Astos Asbestos Dampcourse incorporated in the walls are keeping 
the structures free from rising damp. The Ruberoid Company also provided a membrane of 
bitumen macadam on the raised dais under each Tank Farm. 


| For technical literature write or telephone— 


I-19 NEW OXFORD STREET, LONDON, W.C.1. HOLborn ‘8797 (10 LINES) 


BRANCHES: Belfast, Birmingham, Bristol, Edinburgh, Glasgow, Manchester, Newcastle-on-Tyne, Nottingham. 
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FROM™ BRITISH Ox YGEN—FOR BRI TIGH INDUSTRY 
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Cutting Heating Flame Cleaning 


Sensational Saffire 4 biowpipes in 1! 





Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 

The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the common shank 


with the heads you need. Just consider how the Saffire 





Combined Outfit can increase your own production 
Common Shank range and efficiency! 
to which any of . 
these biowpipes 
can be fitted 


j 


KO) wRiITiIsSsH OxYGEN 


British Oxygen Gases Ltd., Industrial Division, 
Spencer House, 27 St. James's Place, London, S.W.1. 


... 
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DONALD 
CONSOLIDATED d 
MANUFACTURERS OF ELECTRIC 


PNEUMATIC 3 AND FUEL FIRED FURNACES 


MAKE OVER 480 [ee FOR FERROUS AND NON-FERROUS 
‘ HEAT TREATMENT, POTTERY 
DIFFERENT MODELS (i KILNS AND GLASS LEHRS. 


OF POWER TOOLS 


This ts the 
BOYER SUPERIOR CHIPPER 


*3 ALUMINIUM: Continuous Billet and Slab Fur- 
JUST THE RIGHT TOOL ,\4 maces and Batch type Heat Treatment Furnaces. 
an 


FOR THIS PARTICULAR JOB 


Boyer Superior Chippers start ~ Sat FERROUS 
. ‘9G NON-F 

smoothly, handle easily, have ex- : eat a. 
tremely fine throttling control to te Roller Hearth Mesh Balt 
; foo y . and Bell Type Furnaces 
impart the correct hitting speed and oe for Bright Annealing, Brazing and Sintering. 
power, and are unfailingly reliable. 
For these operational features and the 

or comprehensiveness of the range, these 

On ‘ f i ” - 

a chippers and allied C.P, equipment 
are the most suited-to-the-job tools 
for chipping, caulking, scaling, scra- 


Consolidated Poeunatic ee 


logue No. 50. 


CONSOLIDATED PNEUMATIC TOOL CO., : , S.W4,. Sey PUSHER TYPE AND 
ONSOLI LTD., 232, DAWES ROAD, LONDON, S Bee Waintiia ban 


GENERAL HEAT TREAT- 
MENT FURNACES, 


KES; ~ Big 

Oi, iy YI Poy red 
et ph 8 hes a et :, (lt 
APA ans Mplen S oat wk Sei xii, 


AIR COMPRESSORS ; PNEUMATIC TOOLS ELECTRIC TOOLS CONTRACTORS EQUIPMENT 4 ROCK DRILLS PUMPS . DIAMOND DRILLS 
CP 110 


Waste Heat Recovery Plant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery TOOL ROOM LEAD AND 
from internal combustion engines and similar prime movers in FURNACES SALT BATHS 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 


SPINNING our speciatity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia Ce eee ——ee 
FURNACES WITH AUTOMATIC CHARGING 


GENERAL SHEET METAL WORK MACHINES, AND QUENCH GEAR 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


M° DONALD FURNACES LTD. 
SHAWE — SPINNING WORKS DAWLEY BROOK, 
Swinton Street s Cross, London, W.C.1, KINGSWINFORD, STAFES. 
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For the reduction of Hydrogen in steel 
THE -e@==> 15 TON VACUUM DE-GASSING UNIT 


Plant can be supplied in the range of 
1 ton to 150 tons for the following 
processes :— 


Ingot casting in vacuum. 


Re-heating in vacuum after pour- 
ing by Induction Heating. 


Re-heating or casting in atmo- 
sphere after pouring in vacuum. 


w VACUUM CONSUL Ting 








HIG 








SERVICE TO INDUSTRY 





VACUUM INDUSTRIAL APPLICATION LTD. (DEPT. E.), WISHAW, LANARKSHIRE, SCOTLAND 
Telephone : WISHAW 142-5 Telegrams : ‘‘ VIA-VAC "’ WISHAW 


Working wiih, tool 


On your outdoor site, or in our own busy shops, 





each job is in the hands of specialists, masters of 
their processes and the materials in which they 
work. For your next contract specify Steelwork 


by the Lanarkshire Welding Co. Ltd. 






Shop Fabrication. 












Repairs and Maintenance. 


Welding on site , ih, Tlie 


Erection on site. 
e 


Lanarkshire 


WISHAW LANARKSHIRE Telephone: MOTHERWELL _ 107! 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Etectrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 











REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 
and it’s capable of dealing with any 
, section within its range 
. with blades of one pitch of 
tooth. The blade commences and 






YOU INCREASE 
THE PRESSURE * finishes each cutting stroke 
TO SUIT with no pressure whatsoever. 
THE SECTION What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


CHARLES WICKSTEED & CO (1920) LTD. 9 220::/:3eee & KETTERING. Tel: Kettering 3113 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 

Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 

Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON + STOKE-ON-TRENT - STAFFS 


Phone ; Stoke-on-Trent 21381] (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 
Leadon Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9971 
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member of 
the 
Glover Group 





The last word 


in ropeway design 

An Aerial Ropeway may be the answer 
to your transportation problems. 

Write for illustrated brochure. 


BRITISH ROPEWAY ENGINEERING CO. LTR 
PLANTATION HOUSE, 
MINCING LANE, LONDON, £.0.3. 


Telephone: MINeing Lane 7901 
Telegraphic Address: Boxhauling, Fen, London. 





















A NEW TRAP BY 
AN OLD MAKER Sl wes 
3 By ifé small . 
its efficient. 
ils low in price, 
: Br N NMSA S SY 
is-NMEW: 
74444 vaN™ 


we 0 48 be te 10 Oe Be ee SO ee ae ine en he ee ae Sew 
See ee eS taRAaARhE 
pees ee ss TITLZ] paces. ance 0-100 74.1. 








Particularly suitable for use with Unit 
Heaters, Laundry Calenders, Tumblers, 
Presses, etc. Calorifiers, Heated Cavity 
Tables, Sterilisers and anywhere where unit 
trapping calls for a number of small 
inexpensive steam traps. PRESSURE 
— 0-100 P.S.1. Sat., and 100-200 P.S.) 
at. 























MADE N THREE SIZES: 
4", }, and 1° B.S.P. or A.P.1. 


Self supporting on the pipe-line. 
For further details ask for List No. 98. 











Pounce Fae Hove 




















CONDENSATE 


rietEreeel 




















Graph opposite shows i i 
discharge at 10°F below steam temperature of 
¥° and f° trap. 4%" trap approx. half the 
discharge shown. 


esenet +4 
4444 HH 
Hitttttyt + + 
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PRESSURE P.S:!. GAUGE. 











LANCASTER «: TONGE LTV 
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FILTERS 
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FANS 












































ROLL-O-MATIC 
(Patents Pending) 
A self-maintaining 
filter with a renewable 
curtain of bonded 
glass fibre. 
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ROLLOTRON 
(World Patents Pending) 
A unique combination 











of high efficiency 
electrostatic 


- FILTERS 


precipitation and 
automatic renewing 
media. 


FANS 


MULTI-DUTY 
An original design 
of positive self-cleaning 
viscous impingement 
filter. 





FILTRATION 


Filter maintenance is a thing of the past with 
our range of self-maintaining filters. Once 
installed, they work automatically and need 
little more than routine inspection at infrequent 
intervals. May we send you full details ? 


CYCOIL 
A compact filter 






combining centrifugal 
separation and viscous 





impingement ; specially 
developed for air 
compressors and large 


‘AIR CONDITIONERS 


diesel engines. 


AIR CONTROL 





INSTALLATIONS LIMITED 
RUISLIP - MIDDLESEX - RUISLIP 4066 
LONDON -: BIRMINGHAM + MANCHESTER «© NEWCASTLE - GLASGOW 


Air Control! Installations Ltd are the sole manufacturing licensees in Great Britain for products 
of the American Air Filter Co., Inc. 


* DUST COLLECTORS 


- FILTERS 


NS 
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“  SAVEON YOUR kVA DEMAND OR 
POWER FACTOR CLAUSE TARIFFS 


4 


Both these types of tariff 
encourage consumers to obtain maximum power 
from the current they buy. 


BICC Capacitors ensure that they do. 


Part of the current fed to A.C. motors, welders, transformers, 
etc., is not generally converted into useful]energy. Capacitors 
reduce this idle component, so that less current does the same work. 

Known as improving the Power Factor, this often means 
considerable savings in electricity costs. BICC Capacitors will 


usually pay for themselves in 18 months to 3 years! 





CAPACITORS 


CALL IN THE EXPERTS | 
How much can BICC Capacitors help you? 
Specialists of our Technical Advisory Service will be 
glad to tell you how they can reduce your Electricity 
Account; without obligation of course. 




















BRITISH INSULATED CALLENDER’S CABLES LIMITED 21, Bloomsbury Street, London, W.C.1 
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Overail dimensions approximately 


30 inches square 





Machined tolerances to + .002 inches 


on parts shown 





.».,zand 
fa at-(eyelial-\° mea 





47 machining operations 


‘TT aleol—) same) al —Mm mrele) | 





Saves transport, double handling and storage space 


Close proximity of foundries and machine shops 
ensures instant technical liaison 


We are equipped to machine most types of castings in the following materials: 


Aluminium Alloys 


Magnesium Alloys 


Copper-based Alloys 


Steel Alloys 





Cast iron 


KENT ALLOYS LIMITED 


ROCHESTER, KENT «+ Telephone: Strood 7674 





— 
a 
—- 
— 


A member of the Se Birtieid Group 


itt 
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‘Fescol’-ise and forget corrosion 


The drums of this film dryer, used by the Ever Ready a hard, long wearing, low friction surface. In the 
Company (Gt. Britain) Limited in the production of chemical industry such items as autoclaves, cooling coils, 
manganese sulphate monohydrate, have been deposited doctor blades, evaporator tubes, filters, heat exchange 
with hard chromium by Fescol. plates and mixers are among the items which have given 
The Fescol process of electro-deposition in chromium or improved service after ‘ Fescol ’-ising. 

nickel protects equipment against corrosion and provides For further information please write for publication No. E.2 


FESCOL LIMITED - NORTH ROAD - LONDON N.7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 
Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 


pene tem emnan 
TGA FS52 
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SIMON 


DRYING MACHINERY 


The result of 50 years’ specialisation 


FILM DRYERS (see illustration) 
ROTARY TUBULAR DRYERS 
HOT AIR DRYERS 





COOLERS AND FLAKERS 
AUTOMATIC WEIGHING MACHINERY 


by Courtesy of MARCHON PRODUCTS LTD, of numerous types and for use with 


WHITEHAVEN, CUMBERLAND a wide variety of materials 






TEST PLANTS OF ALL TYPES AVAILABLE 


RICHARD SIMON & SONS LIMITED 


PHOENIX WORKS, BASFORD, NOTTINGHAM, ENGLAND 


Telephone: 75136-7-8 Codes: A.B.C. Sth Edition, Bentiey’s Telegrams: “Balance Nottingham” 





K/RS.13 








MANUALLY 


OR ELECTRICALLY OPERATED 


Steel Rolling 
Shutters 


for entrances to transit sheds, transport 
depots, garages, power _ stations, 
boiler houses, warehouses, hangars 
and numerous other types of com- 


mercial and industrial premises. 





AUTOMATIC 
OR NON-AUTOMATIC 





e 
F i r © S h u t t e r S Mather & Platt electrically-operated steel rolling shutters in the loading bay of the new 


Glasgow factory of W. D. & H. O. Wills, branch of the Imperial Tobacco Company (of 
Gt. Britain and Ireland) Ltd. 


for openings in party walls, staircases 


and lift shafts; manufactured to comply 


with the regulations of the Fire Offices’ 
Telephone: Telegrams: 


) y | 
: i s . ‘ " y ‘ 
Committee and the London County COLI yhurst 2321. MY | PA | { h € r & | ra | { { Sprinkler, Manchester. 


Council. LIMITED 





ee 


PARK WORKS, MANCHESTER, 10. 77 
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annum? There you, have the vital difference 
between ordinary electric motors and 
those.made by EPE. Thousands of EPI 
electric motors are running at the rate of 
over Noo, 000,000 revs. a year—unfailingly 
—year in, year out! ! Unusual ? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you’re 
buying electric motors remember it pays 
to specify EPE=to be sure 





LECT SICAL POWER nies CO. (B’HAM) LTD. 


RMIiNGHAM 8 


que Phone: Birmingham ‘ 





421 GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 


Phone: Whitehall 5643 & 7963 es 
_ 0  T 


LONDON OFFICE 





the Modern Touch- 


the ELECTRO - MAGNETIC CLUTCH 


SSVVIAVaassy SHAAN 

4 en Construct n° 
| . “Soe ann a oe 
my WOOT 


“pavers 





SUITABLE FOR ' 
EVERY APPLICATION 


“(oe Moistenance Costs 
WHERE A CLUTCH <A 


IS REQUIRED 


We will be pleased tosupply pa es 
you with further information S 
on this electro-magnetic 
clutch or, to arrange for a 
technical representative to 
call. 





hihi: ay 
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y 
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W.£. BURNAND & SON, LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND. 
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* Cut overheads 
undertoo 
























‘Alaflor’ Flooring and Treads as 
used on light bridge construction 


Extruded Aluminium Grid 
Floorings and Treads 


Important new advance in industrial equipment tried and 
proved in America! Used in the chemical processing, petroleum 
refining, power and refrigeration industries, water purification 
sewage and refuse disposal and hydro-electric schemes 
*ALAFLOR’ Flooring is self-spanning, 


with the minimum bearing surfaces. Prompt delivery is assured 


‘ALAFLOR’ Treads form safe, serviceable stairs, 
ladders, fire escapes, galleries, etc 
x Non-sparking, non-magnetic, non-corrosive 
x Completely non-skid 
xX Strong and rigid 
x Minimum weight 
XK Maintenance free 


Standard width 6”, depths of 2”, 1°, 1)", 14°, 1}", 2 
. to any width or length 





Write for Brochure to the sole licensees and manufacturers :- 


ARCHIBALD LOW & SONS LIMITED 


HOME AND OVERSEAS SALES OFFICE: 143 Sloane Street - London, $.W.|! 


Telephone: Sloane 6178. Telegrams: Steelascos, Knights London. 
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ELECTRICAL 
EQUIPMENT 


by 






SERVES 
au ST ae MRC ee ES, OF THE 











My, 
Me, 
in 
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N transport undertakings at home 

and overseas, the initials BTH are 

recognized as a symbol of the finest 
in electrical equipment—a guarantee 
of proved performance. 


Electric and diesel-electric locomotives 
Electric equipment for multiple-unit trains 
Electric equipment for trolleybuses 
Speed indicators and mileage recorders 
Sub-station equipment 
Track-sectionalizing equipment 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
RUGBY ENGLAND 
an A.E.I. Company. 


Driver’s cab of a BTH 1000 h.p. diesel-electric locomotive. 
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The logical advance in 


Retaining 
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LLL Lygyg OLD WAY 

| This fluid seal involved 

a internal threading of 


the tube, which was 
sealed with an expen- 
sive cap-nut. The 






































€ assembly was laborious 
and spanners were 

’ needed. 

hee 
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THE SALTER WAY 












The tube is recessed 
and then simply 
grooved with the 


be 
CIRCLIP SALTER Grooving Tool. 


FITTED A Circlip is snapped 
into position and 
IN GROOVE secures the fluid retain- 


ing plate with positive, 
vibration-free locking. 
When necessary the 











Circlip can be removed 








LLL 


quickly and easily. 








Save material—reduce assembly time 











When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, and 
eliminate expensive threading and machining 


Send for the Salter Retainer catalogue 
no designer is complete without it. 


( ) Circlips €) Fasteners 





operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve your 
problems. 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


SALTER 


Retainers 


=| ug 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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HERBERT VERTICAL MILLING MACHINES 


No. 28A. For heaviest class of work. 32 speeds, 12 to 540 r.p.m. 
Electronic feed drive, infinitely variable feeds between 0-8 in. and 40 in. 
per min. Quick-power traverse to longitudinal and transverse motions. 
62 in. by 29 in. by 304 in. 


No. 47V. has the power, speeds, feeds and rigidity for milling materials 
from aluminium to high-tensile steels. Thirty-two speeds, 21 to 1,525 r.p.m.; 
twenty-four feeds } in. to 60 in. per min.; quick-power traverse to longi- 


tudinal motion. 48 in. by 16 in. by 23 in. 


No. 49V. For heavy work requiring large table capacity. 32 speeds, 
21 w 1,525 r.p.m. Electronic feed drive, infinitely variable feeds from 

0-8 in. to 40 in. per min. Quick-power traverse to longitudinal and 
transverse motions. 62 in. by 29 in. by 28 in. 


Available for Early Delivery 





Nin 





ALFRED ae 
== c; > | a = 
eS > 170. COVENTRY 


Herbert No. 47V Vertical Milling Machine 


















Whitegates Engineering Works 
MOTHERWELL ‘ SCOTLAND 
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CONTRACTORS TO THE ° 
ADMIRALTY, WAR OFFICE, 

AIR MINISTRY AND H.M. OFFICE 
OF WORKS. 


LONDON OFFICE : 
Long Lane, Hillingdon, Middlesex 
Telephone: UXBRIDGE 3925 


Telegrams: “‘DEVISORS, WISHAW”’ 
Telephone: WISHAW 289 & 290 
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Use the 
A SMALL Plenty 
HANDY AS ITS NAME ! Handipump 


Handles a wide range of 





viscosities from gasoline to bitumen. 


Capable of many 





*Versible 
Sienpte 
Serf. Pring 


and varied applications. 






The Handipump is ideal for : 


Use the { 
OIL FUEL UNITS Handipump. 
PRESSURE TESTING “scam cine site 2 
oe wed ap | Write for this fully descriptive leaflet, which 
DISPENSING a tells how you can use Handipumps—profitably! 
PRESSURE | A post card will do. 
LUBRICATION EAGLE IRON WORKS 


Plenty designs are registered 
and protected by 
world-wide patents 


LE N Newbury, Berks 
Telephone: NEWBURY 2363 (4 lines) 


Telegrams : PLENTY, NEWBURY 
& SON Ltd. EN. 


RELIABLE -— REVERSIBLE — SIMPLE — SELF-PRIMING 

















In the Service 
of 
LAND SEA 
and AIR 





This Clyde scene was commissioned to demonstrate how diverse 

are the present day applications of Cockburns Valves and Associated Controls. Resisting 
the temptation to include, for instance, a chemical works and an oil 

refinery has, we hope, contributed to the effect. 


COCKBURNS oF carDoNaLp 


Designers of Valves for Steam, Gas or Fluid 


Cockburns Limited, Cardonald, Glasgow, S.W.1. 
North-East Depot: Fish Quay, North Shields 
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Two words that mean 
the best roof lighting - 


Corrugated ‘Perspex’ 


=. ‘PERSPEX’ is the answer in all buildings, 
large and small, where good light conditions are 
important. Corrugated ‘Perspex’ acrylic sheet is tough, 
durable, and gives a very high transmission of daylight. 
It means good health, good morale and increased 
efficiency in factories and workshops—as well as reduced 
lighting costs. 

Corrugated ‘Perspex’ is light, easy to handle and 





IMPERIAL CHEMICAL 





INDUSTRIES 


THE ENGINEER 


Corrugated ‘Perspex’ roof lighting 
installed in the works of M. & C. 
Switchgear Ltd., Kirkintilloch. 
Photographs by arrangement with 





Newton Robertson & Co., Ltd., 
Glasgow. 


inexpensive to install. It will stand up to weather condi- 
tions in any part of the world. It is available in a wide 
range of profiles. It is not harmed by the corrosive 
atmospheres in industrial areas. 

If diffused daylight is desired, Opal Corrugated 
‘Perspex’ is available. Originally developed for intense 
light conditions overseas, Opal Corrugated ‘Perspex’ 
diffuses daylight evenly and efficiently. 


It’s as clear as daylight — it must be 


CORBUGAWIED “PERSP 


‘Perspex’ is the registered trade mark for the acrylic sheet manufactured by 1.C.1. 


LIMITED LONDON - 3.7.1 
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THE PROMISE OF ‘“* ZETA ”’ 


The announcement of the promising results attained 
with “ ZETA” and the similar but smaller apparatus 
““SCEPTRE III” has inspired a flood of newspaper 
comment and conjecture which has left the public rather 
gasping for breath and slightly bewildered. What, in 
fact, has been achieved at Harwell and Aldermaston ? 
Is it the dawn of the millenium, with cheap and abundant 
power for all, using an almost inexhaustible supply 
of fuel from the sea ? How near or far is the fulfilment 
of this dream ? To seek the answers, sifting fact from 
fancy, one cannot do better than to study the appraisal 
made last week by Sir John Cockcroft, as reported in 
our article on page 160. Sir John suggests that, in the 
quest for the controlled generation of thermonuclear 
power, the first and important milestone has been reached 
on what might prove to be a long and difficult road. 
Using electromagnetic induction to heat deuterium gas 
in a toroidal chamber a comparatively stable discharge 
has been produced (with the help of an axial magnetic 
field to keep the discharge away from the walls of the 
torus) ; and temperatures up to 5,000,000 deg. Cent. have 
been attained, with a copious yield of neutrons. 

This achievement in itself is a great triumph for British 
scientists. It is also one on which we should ponder. In 
this post-war age, when so much attention is being focused 
on the need for more and more scientists and technologists, 
it is as well to note that this truly historic piece of work 
has been carried through to this point by a comparatively 
small team. Sir John Cockcroft has said that about 
fifty scientific staff have been working on this project. 
Undoubtedly, skill of direction and quality of staff have 
been far more important up to date than sheer numbers. 
It must also be recalled that the work at Harwell and 
Aldermaston is an immediate continuation of the pure 
research work begun soon after the war ended at the 
Clarendon Laboratory in Oxford and at Imperial 
College, London. It was not originally a Government 
inspired project. Although it is unfortunate that the work 
of the past years has had to be carried out behind a 
barrier of security, it would appear that an excellent 
working arrangement was built up at Harwell. The small 
team, although working in a large establishment, and 
alongside many other projects, several of which must have 
had far greater short-term priority, has clearly preserved 
the enthusiasm and independence of the University 
research group, while at the same time it has had the 
enormous advantage of the backing of a large scientific 
establishment. That the announcement of success was 
preceded by hints of disagreement with the United States 
on the timing of the announcement is unfortunate, as 
there is much to be gained by collaboration, provided 
individual success can be recognised without it becoming 
a political issue. Sir John Cockcroft has said that he 
thinks it will be twenty years “‘plus” before we shall see the 
first thermonuclear power station. The break-even point, 





when more power is got out than put in, will not be 
reached until temperatures over the 100 million deg. Cent. 
are attained, twenty times greater than those so far reached, 
and the economics of power generation are as yet quite 
unknown. But virtually unlimited quantities of deuterium 
are available in the oceans of the world, and mankind 
should no longer fear that his sources of energy will 
eventually be exhausted. To the engineer, it is the exploit- 
ation of this new source of energy which will become of 
such vital interest. Twenty years is not long when con- 
sidering big capital projects. It could well mean that the 
young engineering graduate of to-day will be interested 
in the building of a thermonuclear power station when at 
the height of his career. 


So far, it will be observed from Sir John’s statement, 
the experiments have been on a scale much below that 
required to produce power in useful quantities. The 
gap to be bridged appears formidable, but the first stages 
at least may not be too difficult. For example, we learn 
that it is hoped soon to reach temperatures of the order of 
10,000,000 deg. Cent. on “ SCEPTRE III” without modi- 
fication and that much higher temperatures might con- 
ceivably be achieved before the limits of this apparatus 
are approached. ‘“* ZETA,” which is three times as large 
as ““SCEPTRE III,” has, presumably, similar reserves of 
performance. As the experimental work proceeds on 
these two pieces of apparatus and on their smaller pre- 
decessors at Harwell and Aldermaston, the results obtained 
are likely to provide material for instructive comparative- 
scale studies so that the influence of the size of the torus 
may be assessed. Assuming then that scaled-up versions of 
“ ZETA” and “SCEPTRE III” will suffice for the next 
stage of the research programme, no serious difficulty need 
be anticipated over the engineering of the plant. For 
the outstanding characteristic of the existing apparatus, 
from the standpoint of the engineer, is that the equipment 
is comparatively simple—in the sense that much of it 
consists of more-or-less conventional materials, compo- 
nents and assemblies. No intractable engineering problems 
are posed in the manufacture of the pulse transformer with 
its power supply plant, or the torus or the vacuum system. 


Whether such scaled-up descendants of existing appara- 
tus are likely to take the scientist and the engineer most 
of the way towards the goal of controlled thermonuclear 
power is a matter of conjecture. Much must first be 
learned about the variation of neutron yield with gas 
pressure and temperature, about the effect of the stabi- 
lising magnetic field and about the mechanism of the 
discharge and the means of controlling and containing it. 
It may be, for example, that, in the later stages of the 
research, new materials will have to be used in the making 
of the torus. If, now, we indulge, for a moment, in a flight 
of fancy, and assume that all the intervening problems have 
been solved and that, moreover, the resulting prototype 
power producing plant bears some resemblance in kind to 
the present “ ZETA” it becomes interesting to speculate 
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upon the means available for abstracting the power 
produced. In theory, at least, there would be an elegant 
and attractive alternative to the conventional method 
of taking the heat from the torus and using it to drive 
a turbo-alternator. By an inversion of the process now 
used to energise the gas discharge in the torus it may be 
possible, by electromagnetic induction, to extract the 
generated electrical power directly and without the 
interposition of heat exchangers, turbines and alternators. 

Having cast a covetous glance at the prize, we can return 
to the present with the thought that the research effort, 
useful though it is, will soon be in need of expansion. 
In the absence of any knowledge of the effort expended in 
this country and elsewhere on other methods of controlling 
thermonuclear reactions for the production of power, 
we can concern ourselves only with the process typified 
in “ ZETA” and “SCEPTRE III.” There are fewer 
than 100 qualified scientists and engineers at present 
engaged on these two projects. If recent progress on these 
ventures is maintained the scale of operations is likely 
to grow rapidly. Now that the subject is becoming 
“ declassified’ other organisations, if not already 
interested, may soon be ready to make their individual 
contributions to the effort as a whole. We hope that 
it will be so. For this is a field in which the stakes are 
so high that Great Britain, having made such a promis- 
ing start, must continue to set the pace, as it is already 
doing with power reactors based on nuclear fission. 


RAILWAYS INTO ROADWAYS 


About a fortnight ago a recently formed body called 
the Railway Conversion League held a first conference 
at Moor Park College, Farnham, Surrey. It has been 
formed to further the proposals of Brigadier Lloyd 
(who read a paper on the matter before the Institution 
of Civil Engineers about three years ago) that this 
country’s railways should be converted into “a reserved 
roadway system.” It is a revolutionary idea repulsive to 
every railway enthusiast. But those who turn it down 
at sight as ridiculous and impractical miss an exercise 
in the study of transport possibilities which at the least 
is entertaining and at the best may prove very important. 
Certainly we do not unhesitatingly accept Brigadier 
Lloyd’s conclusions. We always suspect that enthusiasts 
see more clearly the virtues of any scheme they propose 
than its defects! But examination indicates that his 
proposal is neither so nonsensical that Brigadier Lloyd 
can be labelled a “crank” nor so obviously faulty that, 
as some of his critics seem to have supposed, it can be 
“shot down ” by an appeal to elementary facts. What he 
claims merits close attention ; and it well may be that to 
counter this new form of road versus rail attack the rail- 
ways may have to consider in substantial detail where 
his misconceptions and errors may lie. For, in brief, 
what Brigadier Lloyd is saying is that converted into 
roads and with road vehicles running upon them the 
railways could carry more passengers and more freight 
more quickly and at less cost than they do at present 
or could do when modernised. His arguments cannot 
be countered by didactic statements that railways are 
ideally suited to carry bulk freight, to carry passengers 
at high speeds over long distances or to collect and deliver 
large numbers of commuters daily. For the Brigadier 
claims—and supports the claim by calculation—that road 
vehicles running on converted railways could do all those 
things better and more cheaply. 

The basic argument, we suppose, is that the traffic cap- 
acity of an unobstructed road, without the complication of 
signals and demanding less upkeep than a railway track, 
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is at least as great as that of a similar width of railway. 
Barber* has recently measured the actual headway main- 
tained between road vehicles at high speeds. His con- 
clusions closely parallel those reached by the Road 
Research Laboratory. At 60 m.p.h. headway, in practice, 
reaches only about 110ft, not about 220ft as calculated 
by Clayton in 1941. As a consequence Barber’s curve 
(corresponding closely to one derived by the Laboratory) 
shows that vehicles per hour in one lane with free flow 
reaches a maximum of about 2900 at 45 m.p.h. and there- 
after falls off little with increased speed. If heavy vehicles 
were allowed to run at such speeds on roadways of 
restricted access such as the railways could become, 
bulk transport could be carried at a rate of more than 
20,000 tons per hour per traffic lane in 10-ton vehicles, 
and passengers (counting 30 to a vehicle) at rates ex- 
ceeding 60,000 per hour per traffic lane. What, we imme- 
diately wonder, is the capacity of a line of railway ? 
Much depends on the extent to which sophisticated 
signalling can reduce the headway between trains. Could 
a railway operate forty freight trains per hour of 500 
tons at 60 m.p.h. along a railway track ? 

These figures, whose significance is obviously limited 
because of the simplifying assumptions made about free 
flow, are quoted by us to show that railways cannot neces- 
sarily be assured of their superiority for bulk carriage of 
goods or people. If Brigadier Lloyd is to be “shot down” 
he must be attacked on other grounds. We believe 
ground much more favourable to an assault might be 
found. For it seems to us that he is confusing together 
two possible but mutually conflicting schemes of con- 
version and claiming the advantages of both. He speaks, 
for example, as though the converted railways could be 
opened for the use of all and sundry high speed vehicles, 
and as though they could also be used simultaneously 
for specially constructed 60 ‘miles in the hour” 
passenger and freight vehicles with specially trained 
drivers. He talks of maintaining an express suburban 
service and yet speaks of utilising many freight and rail 
storage yards as ordinary car parks. He writes as though 
the converted railways would have very limited access 
and yets adds that access could be obtained wherever 
there is an existing station. He refers to the numerous 
existing fly-over and fly-under crossings, but makes 
little reference to the need for control at the many places 
where railways join or fork on the level. He appears 
to overlook the necessity for removing the occasional 
vehicle which breaks down and its difficulty and danger 
on a two track road in cutting or on an embankment. 
He suggests that there would be no timetables, that is that 
long distance (and perhaps suburban) coaches would 
leave a terminus as soon as they were full ; whereas it 
seems to us, considering how narrow many main line 
railways are away from conurbations, that some control 
of flow upon them would be essential. How nearly in 
practice could the Brigadier’s “reserved roadways ”’ 
approach everywhere full free flow conditions at all 
times ? It seems to us, considering how very different 
are the standards required of a motorway from those 
which would be reached over long stretches of converted 
railway, that whether or not the railways were converted 
the building of motorways would still prove essential. 

We hope, since it is unlikely that the railways will 
do so, that Brigadier Lloyd will work his ideas out in 
much fuller detail so that it will be possible to see how 
his proposals could cope with all the vicissitudes the 
railways contend with, how many special vehicles would 
be needed, how when not in use they would be stored, 








* Highways and Bridges and Engineering Works, June 19 and 26, 1957. 
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how much they would cost in capital and in maintenance, 
how safety would be maintained for express long distance 
vehicles moving through the heavy traffic of a suburban 
area in the rush hour, how entering vehicles (or those 
which had driven off the moving lanes to stop at a “ sta- 
tion”) would rejoin the high speed traffic streams without 
danger and so forth ; and to what extent there would, in 
practice, be room for vehicles other than those specially 
built for use on the converted railways, and how the 
numbers of such vehicles would be limited. It is im- 
portant that this detailed work should be carried out 
and quickly. For under the Railway Plan £1200 million 
is to be spent on the modernisation of the railways. 
Supposing when that sum has been spent the railways 
are still unable to compete with road transport even though 
the latter still operates over inadequate roads! Will 
the criticism not then be valid that much of the money 
would have been better spent upon new motorways 
and that at least some stretches of railway might have 
proved more profitable if converted into roads? As 
the advocate of something new it is for Brigadier Lloyd 
to do all work that is possible towards proving his 
point. We doubt if he is right. But he may be. 


REFLECTIONS UPON MOTOR-CARS 


Last year the motor industry of this country made a 
fine recovery from the recession that hit it a year ago. 
Over 1,150,000 cars and commercial vehicles were pro- 
duced and the total output was 150,000 greater than in 
1956. Only a little short of 550,000 cars, lorries and buses 
were exported, of which 426,000 were cars, for which the 
previous highest figure was 398,000 in 1950. Nearly 
100,000 cars went to the U.S.A. In commenting on these 
very satisfactory figures Mr. Dick, President of the 
Society of Motor Manufacturers and Traders, attacked the 
Government’s policy in maintaining a 60 per cent pur- 
chase tax on cars and a 30 per cent tax on goods vehicles 
chassis. Home sales of new cars he said were in the region 
of only 410,000 against an estimated potential of 750,000, 
with the consequence that production costs were inflated. 
But fiscal policies often have unlooked-for consequences 
quite unforeseen by those who originate or those who 
criticise them. The purchaser of a British-built car to-day 
expects to receive a vehicle capable of giving some 
years of trouble-free service. Were purchase tax removed 
might he not be content with something of less lasting 
quality and would such a vehicle be so successful in export 
markets ? Whoknows ? What does seem clear is that the 
purchaser of a new “ popular ” car to-day tends to keep 
it longer than he did before the war. It is even possible 
that he would still do so if purchase tax were removed! 
But, of course, Mr. Dick is probably thinking less in terms 
of present day car users, and the vehicles they regularly 
replace, than of the big new market that could be created 
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if new cars were cheaper. Mr. Dick might also have 
attacked the Government’s policy on another ground, that 
of the high tax on petrol ; but he did not. Perhaps he re- 
frained because again there is an unknown factor involved. 
Some of the appeal of a British car in the U.S.A. 
probably arises out of its petrol economy. Would British 
cars be so economical if petrol was less expensive ? 
Then there is yet another question that may be asked. 
Does Government policy hindering the sale of foreign- 
made cars in the U.K. market really benefit the industry ? 
Might not the public here be better informed about design 
developments on the Continent were import easier? If so, 
would they not be constructively more critical of British 
made cars, with eventual benefit to the competitive power 
of the latter in Continental and other markets ? 


ACTIVITIES OF PERA 

We received very recently a report from the Production 
Engineering Research Association upon its activities in 
1957. During the year a new research block costing 
£250,000 was occupied, an education and training depart- 
ment was created and more than 120 large and small firms 
in a wide range of industries joined the Association. A 
form of associate membership open to technical colleges 
and universities was created. Perhaps the most interesting 
aspect of the work of PERA lies in its tendency to become 
an educational almost as much as a research body. It 
now runs courses for foremen, shop managers, super- 
intendents, methods engineers, and so on, short refresher 
courses for workshop personnel, and courses for young 
men which include practical experience in PERA 
researches. In addition, this educational activity is 
extended right into the works of member firms through 
the use of a mobile demonstration and lecture unit. No 
doubt all this activity started because PERA appreciated 
that the results of its work would not be applied unless 
it went out into industry and convinced people on the 
shop floor that it was worth applying. That was perhaps 
a somewhat conceited attitude. For, in fact, the benefit 
of the action taken has undoubtedly been double if not, 
indeed, treble edged. The close association with industry 
thus established has not only resulted in PERA ideas 
being actively used ; it has also prevented PERA from 
pursuing researches of very little interest to industry. In 
addition, it has broken down that hostility which can so 
easily develop between men on the shop floor who resent 
the apparently conceited idea of young research men that 
they can flout established practice just by doing some 
laboratory experiments ; and research workers who see in 
more practical men only hide-bound obstructive conserv- 
atives unable to appreciate the value of independent 
scientific thinking. If researches are to prove useful 
research workers and production workers must learn to 
respect and have confidence in one another. 





** LaRGE Cast-STEEL CYLINDER ”’ 

“* Messrs. Shortridge, Howell, and Jessop, of the Hartford steel 
works, lately executed a work which, if it prove successful, will be 
memorable in the annals of the steel trade. Heretofore it had been 
considered impracticable to produce in cast-steel a cylinder of sufficient 
magnitude to serve for a large hydraulic press. At the Hartford Steel 
Works, however, a cylinder of the enormous weight of 5000 lb has 
been made of that metal. It is intended for an hydraulic press to be 
used in the manufacture of lead bars and tubes, which can be made on 
a much larger scale when the cylinder of the press is of steel than if it 
were of iron : in fact the power will be increased in the ratio in which 
steel is stronger than iron. 

‘“* A number of gentlemen engaged in the manufacture of steel, and 
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others, were present to witness the operation. A most exciting scene 
it was. Ninety-two melting pots, each containing 53 lb of metal at a 
white heat, were hauled up from their fiery caverns, emptied into the 
mould, and carried out of the way, in the short space of eight minutes. 
It was indispensably necessary to keep up a continuous stream from 
the crucibles to the mould, from first to last, as the least stoppage 
would have caused a disunion in the casting and rendered it worthless. 
Another point of perhaps equal importance was to pour the steei in 
such a way as to prevent the formation of cavities by the lodgment of 
atmospheric air.... The cylinder which was cast a few days ago is 
designed to bear a pressure of thirty-five tons to the square inch, tensile 
strength, whereas the best wrought iron will not bear more than about 
sixteen tons tensile strength.” 
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Controlled Thermonuclear 
Processes 


A joint Anglo-American statement was made on January 
23 to publicise the progress made in Great Britain and the 
U.S.A. towards the production of controlled thermonuclear 
reactions. On the British side details were given of the results 
achieved on two independent but closely-related equipments 
known as “ ZETA” (or Zero Energy Thermal Apparatus) 
and“ SCEPTRE Ill” respectively. On“ ZETA,” illustrated 
on the right, the U.K. Atomic Energy Research Establish- j / 
ment, Harwell, has achieved temperatures of about 5,000,000 
deg. Cent. On the much smaller “* SCEPTRE III” the Research 
Establishment of Associated Electrical Industries, Ltd., Alder- 
maston, has measured temperatures of nearly 4,000,000 deg. 
Cent. In both equipments the high temperatures are produced 
in “ pinched” discharges generated electromagnetically in 


deuterium gas contained in an aluminium torus. 


RITISH progress towards the control 

of thermonuclear reactions was demon- 
strated to members of the Press last week at 
the Atomic Energy Research Establishment, 
Harwell, and at the Research Laboratories of 
Associated Electrical Industries, Aldermaston. 
At both these establishments the line of 
approach has been to produce neutrons in 
deuterium (heavy hydrogen) by using pulses 
of electromagnetic energy to generate the 
required high temperatures in a toroidal gas 
discharge, making use of the “ pinch”’ effect. 
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It may be recalled that initial work on 
this project for effecting and studying con- 
trolled thermonuclear reactions was started 
in 1947 by a team of scientists under Sir 
George Thomson at Imperial College and by 
an independent team under Dr. Thonemann 
at the Clarendon Laboratory, Oxford (which 
reported to the late Lord Cherwell). In 1950, 
as a result of the progress made by both 
groups, the Government decided that the 
work was so important that it should be 
continued under security conditions. Secret 





Fig. 1—‘* ZETA,” the “ Zero Energy Thermonuclear Assembly ”’ at the Atomic Energy Research Establishment, 


Harwell. Temperature measurements on the gas 


are made by means of the vacuum spectrograph 


discharge 
which is mounted on the right opposite a ‘“‘ slit ’’ in the torus 
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work could not conveniently be continued 
in a university research department and 
consequently in 1951 the group at Oxford 
was moved to Harwell and the Imperial 
College group to Associated Electrical Indus- 
tries Research Laboratory at Aldermaston. 
The two teams at Harwell and Associated 
Electrical Industries have been the main 
teams working on controlled thermonuclear 
research in this country, and they have 
worked in close collaboration. Joint progress 
meetings have taken place every three 
months and, since the two laboratories are 
only 20 miles apart, it has been possible for 
the scientists to visit each other regularly. 
An outline of these developments was 
given in a statement made on January 23 


by Sir John Cockcroft, director of the 
Atomic Energy Research Establishment, 
Harwell. Because this statement shows in 


proper perspective the early history and the 
present state of the art, and its future 
prospects, we reproduce it below. 


STATEMENT BY SIR JOHN COCKCROFT 

Twenty-five years ago we discovered in 
the Cavendish Laboratory that nuclei of 
heavy hydrogen speeded up by high voltage 
could join with or fuse together with other 
nuclei of heavy hydrogen to form helium of 
mass three, producing neutrons and energy 
in the process. We know that processes of 
this kind provide the energy and heat of the 
stars. Our sun has a central temperature 
of about 15,000,000 deg. and at this 
temperature, nuclei of light elements can 
move about so fast that fusion reactions can 
occur. It has long been the ambition of 
scientists to emulate the stars and to produce 
in the laboratory temperatures so high that 
useful energy can be produced from fusion 
reactors. 

The objective of the first stage of our work, 
the culmination of which you have seen 
to-day, was to produce temperatures of about 
5,000,000 deg. for a sufficient time for 
fusion reactions to be produced in deuterium 
gas at low pressure. During the course of 
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this work a series of toruses of increasing 
size have been built, culminating in “ZETA.” 
Using “ ZETA,” Dr. Thonemann and his 
colleagues have achieved their first objectives 
of about 5,000,000 deg. for times of a 
few thousandths of a second and these have 
been repeated at intervals of ten seconds 
many thousands of times. I consider that 
to have achieved temperatures which are a 
third of those at the centre of the sun and 
to hold them for so long is a remarkable 
scientific achievement, and I have no doubt 
that within a year “* ZETA,” with some 
modifications, will far surpass the sun’s 
central temperature. 

When the temperature in ““ ZETA” reaches 
2,000,000 deg. a few neutrons are produced 
and these increase 300 fold as temperatures 
of 5,000,000 deg. are approached until 
about a million are produced in each pulse. 
This is about the rate of increase and the 
number we would expect from heavy hydro- 
gen nuclei moving about with the random 
motion corresponding to these temperatures. 
We know, however, that heavy hydrogen 
nuclei could be speeded up by other mechan- 
isms than being part of a hot gas. Strong 
electrical fields can be produced in such 
electric discharges and these could produce 
high speed deuterons. So we are not yet 
certain that all the neutrons come from a 
true thermonuclear process, and so experi- 
ments are going on to settle this. 

At the present time the energy produced in 
the fusion reaction is only about a million 
millionth of the energy input. This is why 
we call “ ZETA” a zero energy thermo- 
nuclear assembly. We intend to increase the 
current circulating in “ZETA” by the 
provision of more condensers; the tempera- 
tures should then rise substantially. If 
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and when we reach a temperature of 
25,000,000 deg. the number of neutrons per 
pulse should increase at least 10,000 
times. Even then, however, the amount of 
energy produced in “ ZETA” would be 
small compared with the energy input. In 
order to “ break even,” we will have to 
produce temperatures of about 300,000,000 
deg. in deuterium gas or about 40,000,000 
deg. in a mixture of deuterium and 
tritium. So while we are experimenting with 
“ZETA,” improving it and studying its 
performance, we will be designing and build- 
ing its successor, which will aim at achieving 
the break-even point. 

We will have many problems to face in 
this second stage. New methods may have 
to be devised to heat the gas to higher 
temperatures and new techniques will be 
required to measure the temperatures. Even 
if all goes well and we meet no road blocks 
we would still have the further engineering 
problem of designing and constructing a 
prototype of a practical and economic 
thermonuclear power station. This would 
be the third stage and after that there would 
be the fourth stage, commercial application. 

So it is difficult for us with our limited 
vision to see far enough ahead to say whether 
and when the final goal can be achieved. 
Our experiments with “ ZETA” are only 
the first milestone along what may be a 
longish road and we cannot see the end of the 
road. We are, however, going forward with 
optimism and enthusiasm into this great new 
field of scientific research. 

During our work we have had the help 
and co-operation of a group at A.E.L., 
Aldermaston, working under the direction 
of Dr. Allibone with Sir George Thomson’s 
advice. This work began at Imperial College 
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on rather different lines from Dr. Thone- 
mann’s but has more recently culminated in a 
device which looks like a baby edition of 
“ZETA "—using a torus of about one- 
third the bore. We were delighted to learn 
three weeks ago that they have achieved 
temperatures of about 4,000,000 deg. and 
have also observed neutrons. They will now 
go ahead to see how far temperatures can be 
increased with smaller and less expensive 
systems. 

We have also for the last two years had 
very close and friendly co-operation with 
United States scientists working with the 
same objective, but on three or four separate 
lines of work. We have attended three major 
conferences with them and have had several 
visits to see and discuss their work in detail. 

Dr. Lyman Spitzer is head of a group at 
Princeton University working on the so- 
called “‘ Stellarator”’ project. Dr. Spitzer’s 
paper in Nature! is mainly a_ theoretical 
commentary on the performance of *“* ZETA.” 
He points out that it is behaving appreciably 
better than we have a right to expect on 
theoretical grounds. In the gas discharge the 
electrons are speeded up first and then 
communicate their energy to the heavier gas 
atoms. This happens more rapidly than is 
suggested by theory. He goes on to suggest 
that the processes of heating are probably 
rather complicated and are not well described 
by a simple model. In the Princeton Labora- 
tory, temperatures of 1,200,000 deg. were 
observed in 1956 in a race track tube of 
4in bore, and they also were produced 
more easily than would have been expected. 
So nature is evidently on the side of the 
experimenters. 

Four articles in Nature report some of the 
work directed by Dr. J. Tuck at the Los 





Fig. 2—The pulse transformer of ‘‘ ZETA” during erection. The primary 
winding shown here is energised from a bank of capacitors and a large current 
is induced in the deuterium gas contained in the torus (not shown here), which 
acts as a short-circuited single-turn secondary winding of the transformer 


the plasma or gas 


Fig. 3—Part of the aluminium torus showing 


discharge. 
at the top of the torus; its function is to make the gas weakly 
before applying the pulse to the primary winding of the 


the magnetic coils for stabilising 
One of two h.f. ionising terminals can be seen 
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Figs. 4 and 5—(Left) An ultra-violet yacuum spect:ograph for measuring and calculating the temperature of the ‘‘ ZETA ”’ discharge (which is 5,000,000 deg. Cent.) 


being remotely controlled. 


(Right) The control desk of ‘*‘ ZETA.”’ 


The main instruments in this control room are neutron counters, health monitors and an eight- 


channel oscillograph. The trace on any one of the channels can be reproduced ‘‘ frozen ’’ on one of the two tubes of the ‘*‘ Memotron ’’ monitor on the control desk 


Alamos Scientific Laboratory. Three of 
the papers? describe work with the so- 
called Columbus apparatus—straight tubes 
through which currents of up to 1,000,000A 
are passed in a very short pulse of a 
few millionths of a second. Up to 100 
million neutrons are produced in a single 
pulse. Estimates of temperatures range from 
3,000,000 deg. to 5,000,000 deg. 

This work is rather similar to that des- 
cribed by Academician Kurchatov in his 
lecture at Harwell two years ago, the principal 
difference being the use of an axial stabilising 
magnetic field. Since that time further work 
of this kind was reported from Russia by 
Academician Artsimovitch. In the Russian 
work careful investigation showed that the 
neutrons were not due to a thermonuclear 
process but to instabilities in the discharge. 
In the recent Los Alamos work the depen- 
“dence of the neutron yield on the axial 
stabilising magnetic field and other factors 
Suggests a mechanism of neutron production 
different from the usual instability process. 
The authors do not claim, however, that 
thermonuclear neutrons were produced. 

A fourth paper? from Los Alamos 
describes work with a quite small torus 
of 2in bore, known as the “ Perhapsatron.” 
An axial magnetic field rather stronger 
than the “ZETA” stabilising field was 
used. Pulses of currents of up to 200,000A 
up to 60 millionths of a second were passed 
through the conducting gas channel. Up 
to a million neutrons per pulse were 
observed. This neutron emission would be 
consistent with a temperature of about 
6,000,000 deg., but temperatures were not 
measured and the authors point out another 
possible mechanism. 

You will see then that all the papers 
presented in Nature report work on the same 
general principle of producing a pinched 
discharge stabilised by an axial magnetic 
field. Over a million neutrons per pulse are 
produced in all cases but in no case have they 
been definitely proved to be true thermo- 
nuclear neutrons. The temperatures have 
been measured spectroscopically only in 
“ZETA” and in the A.E.I. “SCEPTRE 
111’ and are in the thermonuclear region of 
2,000,000 deg. to 5,000,000 deg. 

The * Perhapsatron ” work in the United 





States together with the results obtained by 
A.E.1. and our work with * ZETA” enable 
us for the first time to see the effect of the 
size of the apparatus on_ performance. 
This is one of the ways in which a collabora- 
tive effort helps. If we examine the perform- 
ance of the three tori of increasing size, 
this provides us with a good guide for our 
future line of development and the conditions 
required to increase the time during which 
the high temperatures persist. Long con- 
tainment times are as important as high 
temperatures for practical results and one of 
our objectives for the future will be to achieve 
much longer containment times as well as 
“* break-even ” temperatures. The perform- 
ance of “ ZETA” has encouraged us to 
believe that this will be possible. 


CONTROLLED FUSION REACTIONS 

The fusion reactions at present being studied 
in ““SCEPTRE III” and in “ZETA” 
are those in which deuterons (nuclei of the 
heavy-hydrogen isotope known as deuterium) 
collide with one another and fuse together, 
forming helium 3, emitting some neutrons 
and releasing energy in the process. The 
typical reaction can be expressed in simple 
terms as follows : 

D+ D—>Hes+n+3-25MeV 


Although deuterium is a rare isotope of 
hydrogen it occurs naturally: a gallon of sea- 
water contains about | gramme of deuterium, 
it can be isolated relatively cheaply and is 
capable of yielding very large quantities of 
energy (about thirty times as much as is 
needed to isolate it). 

For fusion reactions to be possible the 
deuterons must be given enough energy to 
overcome the initial forces of repulsion 
between them. Very high temperatures are 
needed to produce the required conditions. 
Temperatures of at least 10® deg. Cent. must 
be attained to generate a detectable number 
of reactions. To produce useful power 
temperatures of the order of at least 10° deg. 
Cent. are required. 

The method used at Aldermaston and 
Harwell to produce these high temperatures 
is to pass very heavy currents through 
deuterium gas by means of electromagnetic 
induction, A gaseous discharge is thus 


produced and the current carried by the 
charged particles in the gas produce a strong 
magnetic field which tends to constrict the 
diameter of the column of gas by virtue of 
what is known as the “ pinch effect.” The 
outstanding merit of this pinch effect is 
that it tends to keep the hot gas discharge 
near the centre of the containing tube and 
away from the walls which would otherwise 
be vaporised. By making the vessel con- 
taining the gaseous discharge in the form of a 
hollow torus the problem posed by the losses 
that would occur at the ends of a straight 
discharge tube are avoided. 

Pulses of current are produced in the gas 
inside the torus by setting up a pulsating 
magnetic field in the iron core of a ring 
transformer linked through the central hole 
in the torus. The pulsating magnetic field 
is conveniently generated by allowing a 
large bank of condensers through the 
primary winding on the transformer; the 
gas discharge constitutes the secondary 
winding, in the form of a single short- 
circuited turn. 

The early attempts made to produce the 
required temperatures failed because the 
pinched discharge was found to be highly 
unstable. Later it became evident that the 
constricted discharge, instead of remaining 
straight and in the centre of the tube, tends 
to develop kinks which grow in amplitude 
and touch the tube walls. The growth of 
such “ kinks” is an inherent instability in 
this kind of discharge; any divergence, 
however slight, of the gas column from its 
ideal circular configuration causes an increase 
in the intensity of the associated magnetic 
field on the concave side of the incipient 
** kink ,”’ and this increase in field tends to 
exaggerate the “ kink ’” and produce instabi- 
lity. This instability called ‘ wriggling ” 
causes serious heat losses and vaporisation 
of the tube walls. Examples of “* wriggling ” 
with a 2000A discharge in a glass torus, 
during earlier experiments made by 
A.E.I. are illustrated in Fig. 7 which shows 
a sequence of three exposures, each of | 
microsecond duration, taken at intervals of 
7, 11 and 100 microseconds, to show the very 
high speeds with which the wriggles grow 
(speeds up to 200,000 m.p.h.) The first 
picture shows the discharge to be free from 
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wriggle, but later pictures show the discharge 
to be striking the wall. A streak photograph 
of an 80,000A_ discharge produced by 
A.E.I. in deuterium, is shown in Fig. 8 
which illustrates the view seen through a 
slit placed across the discharge tube, the 
image being swept across the photographic 
plate in a direction at right angles to the 
slit by means of a rotating mirror, to give 
a simple high-speed moving picture of the 
discharge at the slit. 

Finding out how to control these instabili- 
ties has been the main problem over the past 
four or five years. It has been found that a 
simple toroidal magnetic field parallel to the 
gas discharge combined with a metal dis- 
charge tube could prevent wriggling of the 
discharge under certain conditions. The 


toroidal magnetic field may be created by 
winding a solenoid uniformly areund the 
outside of the torus and passing a steady 
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ium gas under vacuum is made of aluminium 
and has a bore diameter of Im and a 
mean diameter of 3m. The torus contains an 
inner lining made up of a number of over- 
lapping tubular sections of aluminium en- 
circled by water-cooling tubes. For con- 
venience of assembly the torus is divided into 
six sections, with flanged vacuum-tight 
joints employing polythene sealing rings. 

The torus is linked by the iron core and 
primary winding of a large pulse transformer. 
The core is in two parts, each of circular 
cross section, forming a figure “‘oo ,” and 
linking the torus at two points on a diameter. 
Cold-rolled grain-oriented steel is used for 
the laminations of the transformer core, to 
facilitate the generation of pulses of high 
flux density with low iron loss. 

The plant for energising the primary 
winding is installed in a separate area 
outside the 3ft concrete shielding around 
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with the r.f. ioniser, which makes the gas 
in the torus weakly conducting. 

To start the discharge the deuterium 
gas in the torus, normally at a pressure of 
about 10mm of mercury is first ionised 
by this radio-frequency ioniser, whereupon 
gas, in the form of an ionised toroid consti- 
tutes the short-circuited secondary of the 
pulse transformer. Therefore, when the 
condenser bank, which can store up to 
500,000 joules, is discharged into the primary 
of the pulse transformer a unidirectional 
current pulse, up to 200,000A is generated 
in the gas in the torus. This current pulse 
lasts for periods up to 4 or 5 milliseconds 
and is repeated every ten seconds. 

The voltage (which is conveniently expres- 
sed as the volts per turn measured on a single 
loop around the iron core and linked by 
the torus) rises sharply to a maximum, of 
the order of 1-4kV and then decays with the 
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Fig. 7—Image converter photographs of a 2000A argon discharge in a glass 
torus, showing its development at various times. The bands around the torus 
are magnetic field coils, r.f. excitation electrodes and discharge current measur- 

ing coil. 


No magnetic field was present for the above photographs 
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Fig. 6—Part of ‘‘ SCEPTRE III ”’ installed at the A.E.I. Research Establishment, 


Aldermaston. 


have been achieved 


current through the winding. The conditions 
under which wriggling can be prevented are 
very critical, but a stable form of discharge 
was discovered in the apparatus known as 
“ ZETA” at A.E.R.E., and when the dis- 
charge is stable and the current in it is large 
the temperature can rise to very high values. 
This stabilisation of the discharge was 
effected in “ZETA” and, following this 
success, a similar discharge was produced 
and high temperatures were recorded in the 
smaller apparatus known as “ SCEPTRE 
III’ in the Associated Electrical Industries 
Research Laboratory. 


“ ZETA ” 


General views of “‘ ZETA ” are reproduced 
in Figs. 1 to 5. The torus which serves 
as the discharge chamber for the deuter- 


In this torus, which is about one-third the size of ‘*‘ ZETA,”’ 
temperatures of 3,800,000 deg. and pulses of several hundred microseconds 


50 


Fig. 8--Streak photograph of 80,000A discharge in heavy hydrogen showing 


violent wriggling of discharge. Tube diameter 12in 


“ ZETA ” itself. This power is derived from 
a main transformer, rectifier set and valves 
which are used to charge a bank of capacitors 
(which are housed nearby) to a maximum 
energy of 500,000 joules (or 14kWh). 
The charging valve is rated for an output 
of 4A at 25kV. The output of the capacitor 
bank is applied to the primary winding of 
the pulse transformer by a making switch, 
designed for an initial working current of 
10,000A, and a pulse-shaping reactor of 
500nH. 

The circuit includes a 25kV saturable reactor 
with a hold-off time of 500 microseconds. A 
discharge ignitron and a discharge resistor of 
2 ohms are connected in series across the 
making switch. 

A clamping ignitron is installed on a 
platform on top of “ZETA,” together 





character of an oscillatory discharge with 
harmonics of considerable amplitude. When 
the volts per turn are zero the primary 
winding is short circuited to prevent reversa! 
of the charge on the condenser bank. The 
current in the gaseous discharge rises less 
rapidly than the voltage, reaching its maxi- 
mum of about 200,000A in about | milli- 
second and then decays, more smoothly than 
does the voltage, reaching zero in 4 milli- 
seconds, that is about 2 milliseconds after 
the primary has been short circuited. As 
the current decays the associated magnetic 
field “pinching” the discharge decreases 
until the discharge reaches the walls and is 
cooled rapidly. The corresponding increase 
in resistance and the resulting rapid change 
in current induces a transient voltage which 
has to be suppressed by the addition of 
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about 5 per cent nitrogen to the deuterium 
in the torus. 

During the period of current flow the 
gaseous ring carrying the current tends to 
expand (as does any current carrying loop) 
and the gas discharge or plasma tends to 
expand towards the outer wall of the torus. 
But the eddy currents induced in the alumin- 
ium walls resists this tendency and help 
to centralise the discharge in the torus, an 
advantage which would be lost in the case 
of a glass torus unless it were metal-coated. 

Throughout the current pulse the emission 
of neutrons is measured, the total yield 
obtained per pulse being up to 3,000,000 
neutrons. 

Although temperatures of gas discharges 
may generally be determined from measure- 
ments on the light emitted by the gas atoms, 
measurements of this kind in the “ ZETA” 
experiments are unsatisfactory because, at 
the temperature of the discharge, the hot 
deuterium atoms are completely stripped of 
their electrons and therefore do not emit a 
line spectrum. One method of solving this 
problem is to mix with the deuterium a small 
quantity of some heavier gas, such as oxygen 
or nitrogen, the atoms of which are not 
stripped of all their electrons under these 
conditions, and to study the spectral lines 
emitted by this impurity; the random motion 
of the high-energy impurity atoms which 
make many collisions with the deuterium 
atoms and so reach the same energy causes 
the spectral lines to broaden, owing to the 
Doppler effect, and the amount of broadening 
is a measure of the ion energy. Many 
measurements on “ ZETA ”’ by this method 
have indicated temperatures in the region 
of 2,000,000 deg. to 5,000,000 deg. Cent. 
Whilst temperatures in this range are 
required to explain the observed rate of 
neutron production on the basis of a 
thermonuclear process, electric fields in 
the gas arising from instabilities, can also 
accelerate deuterium ions and lead to 
nuclear reactions. Such a process was 
described by Academician Kurchatov in his 
lecture at Harwell in 1956. Therefore, it is 
not altogether certain that the observed 
neutrons come from a thermonuclear reac- 
tion. Experiments are continuing to study 
the details of the neutron producing processes. 

On August 12, 1957, ““ ZETA” was started 
up. On August 30 it was first operated under 
conditions that produced nuclear reactions; 
neutrons emitted in these reactions were 
observed when deuterium gas was heated 
electrically to temperatures in the region from 
2,000,000 deg. to 5,000,000 deg. Cent. The 
hot gas was isolated from the walls for periods 
of 2 to 5 thousandths of a second. The heat- 
ing process was repeated every ten seconds. 
The high temperatures achieved, together 
with the relatively long duration for which 
the hot gas has been isolated from the tube 
walls, are the most important experimental 
results obtained so far. Whilst much longer 
times (perhaps several seconds) are required 
for a useful power output there appears to be 
no fundamental reason why these longer 
times, together with much higher tempera- 
tures, cannot be achieved. 

To obtain a net gain in energy from the 
reaction it would be necessary to heat 
deuterium gas to temperatures in the region 
of 100,000,000 deg. Cent., and to main- 
tain it at this temperature long enough 
for the nuclear energy released to exceed the 
energy needed to heat the fuel and lost 
by radiation. Lower temperatures would 
suffice for a deuterium-tritium mixture. The 
high temperatures achieved in “ ZETA,” 
and the relatively long duration for which the 
hot gas has been isolated from the tube 


THE ENGINEER 


walls are the most important experimental 
results obtained so far. Whilst a much 
longer time (perhaps several seconds) is 
required for a useful power output there 
appears to be no fundamental reason why 
these longer times, together with much 
higher temperatures, cannot be achieved. 
There are, however, many major problems 
still to be solved befoie its practical applica- 
tion can be seriously considered and the 
work must be expected to remain in the 
research stage for many years yet. 


“ SCEPTRE Ill” 


“SCEPTRE III” at the A.E.I. Research 
Establishment, Aldermaston, is similar, in 
principle to “‘ ZETA ” but to a scale of about 
one-third and there are a number of 
differences in detail. “ SCEPTRE III” 
has a torus made of 12in diameter, 4in thick 
aluminium tubing (the mean torus diameter 
being 45in) and is threaded by an iron core 
which weighs 4 tons and provides the 
magnetic circuit for the primary winding. 
Here two differences emerge. Whereas 
“ZETA” is built up of cold-rolled grain- 
oriented stampings the “SCEPTRE” core 
(Fig. 7), uses similar material but in the 
form of strip, wound coil-wise, a practice 
which is being adopted increasingly in 
smaller distribution transformers because 
it makes the best use of the preferred 
directional properties of grain orienta- 
tion. Here “SCEPTRE’s”’ smaller size 
shows to advantage. The other difference 
(which is partly consequential) is that the 
primary conductors are laid along the torus 
(Fig. 6) there being no slots in the core, as 
there are in “ZETA’s” core. There are 
thirty-two conductors and they can be 
arranged in groups of eight or sixteen in 
parallel if required. 

Another point of difference is that the 
smaller torus has no lining. The torus is in 
four sections, separated by four straight 
sections, each 6in long. The flanged 
joints between these sections are bolted and 
provided with seals consisting of a porcelain 
ring sandwiched between two indium rings, 
a simple arrangement which has given 
satisfactory results. The torus proper is 
surrounded by a toroidal outer skin of }in 
thick aluminium. 

Very many experiments have been per- 
formed with this apparatus discharging into 
it energies up to 40,000 joules; currents 
up to 200,000A have been generated and 
temperatures of nearly 4,000,000 deg. 
have been measured spectroscopically. A 
great advance on the previous work at Alder- 
maston. At temperatures of from 2,300,000 
deg. to 3,800,000 deg. neutrons are emitted 
copiously over a time of several hundred 
microseconds, during which time the discharge 
channel appears to be stable. Very many 
experiments have been performed to estab- 
lish the conditions under which the neutrons 
are emitted, the manner the number emitted 
varies with gas pressure, gas temperature, 
and with different values of the stabilising 
magnetic field, and the A.E.I. is pressing 
on with steps to improve the efficiency of 
the use of electrical energy to achieve a 
plasma of even higher temperature. 

The work has been supported for the most 
part by a contract from the Atomic Energy 
Authority; the Associated Electrical Indus- 
tries Company has invested the balance of the 
cost. Sir George Thomson, now Master of 
Corpus Christi College, Cambridge, has main- 
tained his interest continuously in this 
research, visiting the laboratory frequently 
and supplying theoretical ideas to the team. 
Dr. Ware who leads this team was Sir George 
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Thomson’s first research student on this 
work in Imperial College. 

The work on *“ ZETA” has been done in 
the General Physics Division at Harwell, 
which is under the direction of Mr. D. W. 
Fry. The group responsible for the work has 
been led by Dr. P. C. Thonemann and 
senior members concerned with “ ZETA” 
have been Mr. R. Carruthers and Mr. R. S. 
Pease, with Mr. J. T. D. Mitchell, of the 
Engineering Division, and Dr. W. B. Thomp- 
son of the Theoretical Physics Division (Dr. 
Thompson is a Canadian). Dr. Thonemann’s 
interest in thermonuclear reactions goes 
back to his undergraduate days at the 
University of Melbourne, Australia, and 
he has been actively engaged in research in 
gas discharge physics for over ten years, 
first at the Clarendon Laboratory, Oxford, 
aad, since 1951, at Harwell. 


MAIN CONTRACTORS AND SUB-CONTRACTORS FOR “ ZETA” 


Main contractors for construction of ** ZETA”’ and collabora- 
tors in the design, Metropolitan-Vickers Electrical Company, Ltd.; 
large ring type transformer cores, Telcon Magnetic Cores, Ltd.; 
insulating and supporting material for transformer, Permali, 
Ltd.; heat-treatment of large transformer cores, Wm. Beardmore 
and Co., Ltd.; special electronic equipment, A. E. Cawkell 
(Electronic Engineers) ; electric cables, Edison Swan Electrical 
Company, Ltd.; rectifier equipment, Standard Telephones and 
Cables, Ltd.; condensers, British Insulated Callender’s 
Cables, Ltd.; copper tubes, Lee and Wilkes, Ltd.; cranes and 
hoists, Geo. King, Ltd.; motor generator set, Dynamo and 
Motor Repairs, Ltd.; building work, W. E. Chivers, Ltd.; 
ignition switches, British Thomson-Houston Company, Ltd. 
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Mond Nickel Fellowships 


THE Mond Nickel Fellowships Committee 
announced recently the award of a Fellowship 
for 1957 to Mr. E. J. Williams, of John Summers 
and Sons, Ltd., to study the research and pro- 
duction techniques, quality control and metal- 
lurgy of high-quality low-carbon strip steel in 
the United Kingdom, the Continent, and the 
U.S.A., and to Mr. R. J. D. Acheson, of Mufulira 
Copper Mines, Ltd., to study the extraction and 
refining processes for copper and allied metals, 
with particular reference to economic aspects. 
The committee now invites applications for the 
award of Mond Nickel Fellowships for the year 
1958. Awards will be made to selected applicants 
of British nationality educated to University 
degree or similar standard, though not necessarily 
qualified in metallurgy, who wish to undergo a 
programme of training in industrial establish- 
ments: they will normally take the form of 
travelling fellowships. 

These fellowships will be awarded in further- 
ance of the following objects :—To allow selected 
persons to pursue such training as will make 
them better capable of applying the results of 
research to the problems and processes of the 
British metallurgical and metal-using industries ; 
to increase the number of persons who, if they 
are subsequently employed in executive and 
administrative positions in the British metal- 
lurgical and metal-using industries, will be com- 
petent to appreciate the technological significance 
of research and its results ; to assist persons 
with qualifications in metallurgy to obtain addi- 
tional training helpful in enabling them ulti- 
mately to assume executive and administrative 
positions in British metallurgical and metal-using 
industries ; to provide training facilities whereby 
persons qualified in sciences other than metal- 
lurgy may be attracted into the metallurgical 
field and may help to alleviate the shortage of 
qualified metallurgists available to industry. 
Applicants will be required to state the pro- 
gramme of training in respect of which they are 
applying for an award, as well as particulars of 
their education, qualifications and previous career. 
Particulars and application forms can be ob- 
tained from The Mond Nickel Fellowships Com- 
mittee, 4, Grosvenor Gardens, London, S.W.1. 
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Training of Craftsmen 


By PROFESSOR LADY WILLIAMS 
No. I 


N this country we have only just recently 

awakened to the importance of scientific 
and technological training if we are to 
maintain and improve our position in a 
fiercely competitive world. Traditionally, 
the “‘ humanities ” and the professions into 
which they lead have been considered 
rather more “ U ” than studies which seemed 
to be more narrowly functional and utili- 
tarian; with the result that the most gifted 
pupils have generally been steered into 
administration and the learned professions 
and the facilities available for those who 
did choose to go into industry have been 
woefully inadequate. Somewhat belatedly 
an effort is now being made to remedy this 
serious deficiency. Both inside and outside 
the universities new well-equipped buildings 
are going up to provide increased opportu- 
nities for scientific and technical education 
and young men and women are being per- 
suaded and helped to make use of them. All 
this is to the good and it is likely that in 
the next decade we shall begin to feel the 
impact of this policy in the accelerated rate 
at which new and efficient techniques are 
introduced into productive establishments. 

But in the fervour with which the new 
gospel is preached there may be a danger 
of overlooking the fact that, however highly 
trained and intelligent the technologists 
and technicians may be, they depend for the 
carrying out of their ideas on a third body 
of workers—the skilled craftsmen ; and it 
is, unfortunately, true that much less attention 
has been given to consideration of the kind 
of training they need. We have no plans 
for the selection and teaching of this grade 
of worker to set beside the ones dealing with 
those higher in the scale of responsibility ; 
and there is some danger that the results 
of the great efforts now being made to put 
our scientific and technological houses in 
order may be, at least in part, frustrated by 
the lack of a sufficient number of adequately 
trained craftsmen and their auxiliaries. 

To those who were in industry before the 
war this must seem a surprising statement 
to make for they know how much more care 
is now taken in the employment of young 
people than used to be the case. The majority 
of big firms have schemes of training into 
which a great deal of money, time and devo- 
tion are put with the aim of securing a stream 
of qualified workmen capable of doing 
highly skilled work. Nevertheless it is 
open to question whether all this effort is 
likely to achieve its objects and whether 
better results might not be more easily 
and more economically attained by other 
methods. Since the war there has been 
an enormous increase in the quantity of 
training schemes, but there has been much 
less concern with content and method. 
Industry has been satisfied to carry on and 
expand the traditional ways without stopping 
to consider whether a system instituted 
800 years ago, for an entirely different 
economy in an entirely different social setting 
was necessarily the best that could be devised. 
There has been much sincere and honest 
concern with the conditions of employment 
of young people and much effort to eliminate 
the bad characteristics of the earlier part 
of this century ; but there had been no 
attempt at a detached and scientific examina- 
tion of the methods of selection, nor the 
kind of training needed, to ensure that young 


people going into skilled industry should 
be properly prepared for their work. The 
Carr Committee is the first national attempt 
to explore this problem and it is to be hoped 
that its Report, which is promised for early 
this year, will give the needed jolt to our 
thinking on this matter. 


HIsTORY OF APPRENTICESHIP 


Our present methods of apprenticeship 
derive from the system in force in the twelfth 
century. Originally, it was based on private 
contracts between individuals in which it 
was agreed that a premium should be paid, 
or certain years of service given, in return 
for specified teaching, and in the thirteenth 
century this type of contract began to be 
authorised and regulated by the guilds. 
All industry was then carried on in the 
home of the craftsman and so the master 
took the boy into his own home, and pro- 
vided him with board, lodging, clothing, 
discipline and teaching as one of the family. 
No master could take more than one appren- 
tice in addition to his own sons, so the boys 
worked in the closest co-operation with the 
master and learned from him all that he 
knew. This was, in fact, the only system 
of general education that existed, for educa- 
tion in the sense in which we think of it now 
was confined to the gentry and the clergy. 

In the sixteenth century the Statute of 
Artificers tried to make this method of 
training uniform for all occupations by 
confining the right to practise a trade to 
those who had been admitted to it through 
this procedure ; but the changes in industry 
already beginning made it difficult to maintain 
and, by the early nineteenth century, when 
it was repealed, it had long been disregarded 
over a great field of employment. The spread 
of the new machine industries completed 
the process. 

The insistence by the masters of the 
medieval guild on the long period of 
apprenticeship was not due entirely to their 
anxiety to maintain a high standard of 
craftsmanship. It stemmed also from their 
desire to bolster up their own position by 
controlling and restricting the entry of 
potential competitors; and when apprentice- 
ship began to be revived in the middle of the 
last century it was this second objective 
that was the dominant consideration, though 
now it was the workmen and not the masters 
who took action. With the continued break- 
down of skilled jobs into component pro- 
cesses as a result of incteasing mechanisation, 
it became more and more difficult to draw 
firm lines of demarcation between skilled 
and semi-skilled work. Men who were 
quick in the uptake could easily learn by 
experience on the job and could move on 
to more skilled work without any formal 
or recognised training. Employers did not 
care how a man had acquired his skill 
provided he could do the job and they found 
little difficulty in attracting new supplies of 
labour if those in their employ proved 
recalcitrant in wage bargaining. Thus, the 
early trade unions turned to apprenticeship 
as a way of reducing this type of undercutting. 
By insisting on strict lines of demarcation 
between skilled and semi-skilled work and 
by demanding that the skilled jobs should 
be done only by those who had served the 
full, recognised apprenticeship they hoped 
to put themselves into a stronger bargaining 
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position. It was not an easy objective to 
attain for only a minority of workers as 
yet belonged to the unions ; but in those 
industries in which a high proportion of 
skilled work existed and in those localities 
in which unionism was strong, they had a 
great measure of success, though even this 
was precarious in times of depressed trade. 
But even in the most highly skilled industries, 
in which machinery had made least inroads 
—such as printing and building—the unions’ 
power was strictly limited. Firms started 
up in areas in which no unions existed or 
where they were too small to have any 
effective control. They took on whatever 
type of worker they could get and later on 
these men moved to other firms, where the 
men were organised, and offered themselves 
as experienced men. The unions were in 
a quandary. They hated to admit unqualified 
men to membership, but if they refused to 
do so they were faced with blackleg com- 
petition. In practice, unions admitted men 
who could show they had actually done 
the skilled jobs over a certain period of time, 
whether they had served an apprenticeship or 
not. 

The revival of interest in the training of 
young workers which took place in the 
*forties was primarily the consequence of 
a heightened social conscience. During the 
long depression between the two wars the 
conditions of employment of adolescents 
had fallen to a very low level. School- 
leavers took any job they could get in the 
hope of forcing a toe through the industrial 
door, only to find themselves turned out 
a few years later when the next lot of young- 
sters became available. With no training 
and no experience of any marketable value, 
they joined the armies of the casual labourer 
or the unemployed. It was felt that the youth 
of the nation had had a raw deal and it was 
as part of the determination that a more 
humane and generous social order must 
emerge after the war, that the problem of 
industrial training came under review. 
Ashamed of the appalling conditions under 
which so many young people had been intro- 
duced to wage earning in the past, there 
developed a strong feeling that, in the future, 
boys and girls should be thought of as 
“learners ” rather than “ earners ”’ and for 
this, it seemed that a revival and strengthen- 
ing of the old apprenticeship system offered 
the most likely avenue. 

Plans for the radical overhaul of our 
social services were already under weigh 
in the early years of the war and, although 
the main body of social legislation was not 
enacted until the end of hostilities, the concern 
with youth was strong enough for the re- 
organisation of the education system to be 
introduced in 1944 ahead of other changes. 
An essential part of that new educational 
system was then considered to be the plan 
to establish County Colleges, under whose 
care all young people in the interval between 
leaving school and reaching their eighteenth 
birthday should be placed, in order to con- 
tinue their education for one day a week 
without loss of wages. 


It was within this general context that 
the deliberations concerning the industrial 
training of adolescents took place. The 
first step was taken in 1942 when the Minister 
of Labour asked the Joint Consultative 
Committee (composed of representatives 
of the Trades Union Congress and the 
British Employers’ Confederation) to advise 
him on this matter, and after a consider- 
able amount of inquiry and discussion this 
Committee issued, in 1945, a Report on the 
Recruitment and Training of Juveniles in 
Industry which was the starting point for 
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post-war developments. The Report urged 
that in each industry there should be estab- 
lished agreed standards of employment 
for young workers and that in each main 
industry there should be set up a National 
Joint Apprenticeship and Training Council 
to foster and supervise the introduction of 
training schemes for all grades of young 
workers. 

As a result of this Report, and with the 
constant help and encouragement of Ministry 
of Labour officials, a large number of indus- 
tries began joint discussions to work out 
detailed schemes, and ten years after the 
publication of the Report a hundred such 
schemes were known to have been agreed. 

The Report had envisaged the thorough 
overhaul of the employment of young 
people whatever the type of job in which they 
were engaged, but it was primarily the indus- 
tries employing skilled workers in large 
numbers to which the schemes applied and 
then only to those intending to qualify as 
skilled men. Though they differ in detail 
the main features of these schemes are the 
same for all. In all, apprenticeship _ lasts 
5 years, beginning at sixteen and ending at 
twenty-one ; wages vary with each year of 
age, being calculated as a proportion of the 
adult time rate for the particular craft ; 
and following the lead of the Education Act, 
1944, which planned to set up County 
Colleges for all adolescent employees, pro- 
vision is made for the paid release of appren- 
tices for one day a week to attend the local 
Technical College. 


SHORTCOMINGS OF MODERN APPRENTICESHIPS 


Emphasis has been laid on this historical 
development to underline the fact that the 
modern acceptance of apprenticeship is 
not based on any examination of its merits 
as a method of training skilled men. It 
began as a desperate effort on the part of 
the nineteenth century unions to protect the 
standard of living of their members in face of 
the challenge of the new machine techniques, 
and it has been extended and encouraged 
during recent years, as “A Good Thing.” 
That modern industry is now completely 
different from what it was when the system 
was first established was never taken into 
account. The factory with hundreds or 
thousands of workers operating complicated 
machines has taken the place of the master 
craftsman working in his own home with 
simple tools. The apprentice then, living 
as he did with his master and working with 
him in the closest co-operation, could learn 
all the intricacies of the craft ; now he must 
take his place amongst a large body of men 
intent on their own jobs and their own 
earnings and with little responsibility or 
concern for the youngster. But on the other 
hand, the modern apprentice has had what 
his predecessor had no chance to acquire, 
a general education lasting, at least, up to his 
fifteenth birthday and can thus be cxpected 
to grasp some of the scientific principles 
on which skilled processes are based, with 
greater ease. These fundamental differences, 
however, have never been taken into account. 
Nobody bothered to ask whether the old 
system was applicable to the new world 
in which it was decreed it should function. 
Nobody bothered to find out whether 
skilled workers were willing to teach, or 
capable of teaching, boys the jobs they could 
do themselves and whether, in fact, boys 
are actually taught anything at all. It is 
assumed that a boy who has spent the pre- 
scribed time in the shops as an apprentice 
will reach the necessary standard of compe- 
tence and as long as employers will employ 
them and not employ others who have not 
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gone through this particular hoop, the unions 
are content. 

But it is by no means so certain that either 
employers or the community do well to be 
so complacent. The shortage of skilled 
workers remains a scrious handicap to 
those industries in which they are employed 
in large numbers and, amongst these the 
engineering industries, shipbuilding and 
building have pride of place. 

There are as yet no statistics published 
which show the proportions of workers 
employed in an industry who can be placed 
in the various categories of skill. The Ministry 
of Labour, however, does publish periodically 
the employments into which young people 
go and differentiates between “ learners ” 
and others; and from this we can get some 
indication of the importance of trained 
workers to different groups of industry. 
The latest figures (October, 1957) show that 
37-7 per cent of all boys between the ages 
of fifteen and seventeen in the preceding 
year entered an apprenticeship to a skilled 
craft. (It should be noted that this covers 
more than formal apprenticeship, as it is 
usually understood, for it includes all boys 
undergoing training in employment lasting 
at least three years.) Of these nearly 
26 per cent went into engineering and ship- 
building, 13 per cent into vehicle building and 
maintenance, and 21 per cent into building 
and contracting. Between them, therefore, 
this group of industries absorbs 60 per cent 
of all boys training for skilled work and it 
follows that the personnel attached to them 
must comprise a very much larger proportion 
of skilled men than any other manual 
occupations. It is likely, therefore, that 
the vacancies notified by them refer largely 
to skilled workers, even though the records, 
as has been stated, do not distinguish 
between grades of skill, and if this is so, 
it is evident that, since the end of the war, 
they have been consistently short of qualified 
workers. At the end of last year (1957) 
there were over 25,000 unfilled vacaneies 
in engineering, nearly 13,000 in vehicles 
and over 12,000 in building. Even without 
any precise statistics showing the proportion 
of these vacancies that referred to skilled 
men, it is common knowledge amongst 
those connected with these industries that 
it is extremely difficult to get the men required 
and that if firms were in a position to demand 
the standards of competence they would 
like from their workers, there would be an 
even larger number of unfilled vacancies. 
It is evident, then, that the present methods 
of recruiting skilled workers are not entirely 
successful in attracting adequate supplies 
of trained men, leaving out of account, for 
the moment, the standard of skill of those 
available. 

It is sometimes assumed that the blame 
for the shortage must be laid on the door 
of the trade unions because of their insistence 
on retaining a rigid relationship between the 
number of apprentices a firm is allowed to 
take on and its adult personnel. This was, 
indeed, the case in the past but it is no longer 
generally operative. The enormous expan- 
sion of these industries during the last 
fifteen years or so has led the unions to relax 
their rules in this respect. Local officials 
are still urged to keep an eye on the situation 
in their own areas and they have the right 
to call a halt if they think that more appren- 
tices are being taken on than are warranted 
by employment prospects; but, in general, the 
“ratio principle ” no longer exercises much 
restrictive force. But, whilst this is true 
in general, it is not universally so and in 
shipbuilding, in particular, the strict limita- 
tion on the permitted number of apprentices 
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causes constant difficulty. The chronic 
unemployment in this industry between the 
wars left a deep scar on the minds of workers ; 
and it is significant that there is much greater 
rigidity in the maintenance of the ratios 
in the crafts peculiar to shipbuilding, such 
as shipwrights and welders, than there is 
in those for which there are alternative 
outlets, such as engineering and joinery. 
The unwillingness of the unions to budge 
on this matter has led to a serious shortage 
of skilled men and consequent increases 
in costs on account of the delays in the com- 
pletion of work. Apart from such exceptions 
as these, however, by and large, the unions 
no longer restrict the entry of apprentices. 

Nor is it true that the shortage is due to 
the unwillingness of boys to undertake a 
period of training. There are, of course, 
thousands of school leavers who are anxious 
to earn big money at once and care nothing 
about learning a craft ; but there are also 
thousands who take the opposite view, 
and for most crafts there is a fully adequate 
stream of boys eager to be apprenticed. 
For the big firms with a high reputation 
there is often a waiting list, but even for the 
less well known there are generally more 
boys in the area who want training than there 
are places to offer them. 

There are exceptions to this, but they are 
confined almost entirely to the “ dirty 
trades.” Iron foundries find it almost 
impossible to entice apprentices to them 
even though they pay considerably higher 
wages than some other trades; and the same 
difficulty is experienced by the trowel trades 
in the building industry. But on the whole, 
the skilled crafts do not suffer from a lack of 
applicants. 

Why then does the shortage of skilled 
men persist ? The short answer is that 
fewer and fewer firms are willing to under- 
take to train them. Apprentices are now 
too expensive and too burdensome. 

In the old days boy labour was so 
cheap that most firms were only too eager 
to employ it and there is no doubt that young 
people were shamefully exploited. National 
agreements rarely covered them and wages 
varied according to the amount of alternative 
employment in the area, but everywhere 
they were low. In the "twenties, for example, 
apprentices’ wages in shipbuilding varied 
between 8s. and 12s. 6d. in the first year 
and 17s. and 24s. 6d. in the last; in engineering 
between 8s. and 13s. in the first year and 20s. 
and 32s. in the last; and in building, between 
8s. and 15s. in the first year and 20s. and 
47s. 8d. in the last. Non-apprenticed youths 
earned considerably more, age for age, 
but these low rates were justified on the 
grounds that the firm provided training 
and that, particularly during the first two 
years, there was little output to put to their 
credit. Nowadays, the position is entirely 
different. The low birth-rates of the ’thirties 
have made the shortage of adolescent labour 
even more acute than that of adults, with 
the result that the wages of young workers 
have risen even more steeply than those of 
grown men. The percentage increase in the 
average weekly earnings of youths in 1956 
over those in 1938 was 285 as compared 
with 241 for men; or, if only post-war 
changes are taken into account, the rise 
for youths’ earnings was 110 per cent over 
1947 compared with 91 per cent for men 
over the same period. The same shortage 
of young people which has caused the 
rise makes it necessary for skilled trades to 
pay apprentices on the same basis as non- 
learners if they hope to attract young men 
to them. This development has had one 
good consequence. Young apprentices cost 
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so much that they are no longer wasted 
as they used to be in the early part of their 
apprenticeship as “tea boys” and messenger 
boys instead of being taught their trades. 
But when to these high wages are added 
the cost of one day in which no work is 
done because the boys are at college, and 
the constant interruption to work schedules 
due to these absences, it is no wonder that 
many firms find apprentices too heavy a 
burden. The large firms generally recognise 
the cost, but undertake it as one of their 
overheads to ensure the supply of skilled 
adults ; but even so, many of them resent 
the fact that they beai the expense of training 
the skilled men for their competitors as well 
as themselves. 

In a recent investigation* carried out by 
the present writer it was found that amongst 
firms engaged in general engineering half 
of those employing less than 100 workers 
(and between them these employ 19 per cent 
of the total employed in the industry) had 
no apprentices at all and the same was true 
of a fifth of the firms with between 100 and 
500 employees ; whilst in electrical engi- 
neering half the firms with from ten to 500 
workers had no apprentices and even some 
of the very largest firms were in this position. 
Amongst iron and steel firms, more than half 
the firms with less than 500 workers (a section 
accounting for over a fifth of the whole indus- 
try) had no apprentices. All these firms em- 
ployed skilled workers and complained of 
the difficulty of getting them which, confirms 
the fact that the burden of training skilled 
workers for the whole of industry is borne 
by only a section of employers. 

In the building industry the problem is 
rather different and the incidence of training 
is differently distributed. The largest firms 
capable of dealing with the biggest jobs, 
have the smallest proportion of - skilled 
workers, for their methods of construction 
lend themselves to mechanisation. More- 
over their employees must be mobile for they 
undertake work anywhere in the country 
or abroad. Not only is there less opportu- 
nity for training skilled men in these firms 
but it would be difficult to provide the neces- 
sary care and supervision for apprentices 
who had to be moved about the country. 

The very small firm, on the other hand, 
employs almost entirely skilled men. Most 
of the firms with under twenty employees 
(and these between them employ over 
30 per cent of the total in the industry) are 
engaged on repair and maintenance work 
or in building a single house, none of 
which allows for much use of machinery. 
But this is essentially “jobbing’’ work 
and employers are unwilling to bind them- 
selves to apprentices for five years when 
their own employment is hand-to-mouth. 
It is, therefore, primarily the middle size of 
firm, whose work is generally confined to 
one locality, but which is sufficiently large 
to enable it to plan over a period of years, 
which undertakes the training of the next 
generation of craftsmen, and as these com- 
prise a minority there is invariably a short- 
age. As it is, a great many men who are 
accepted as skilled have seeped into the 
industry without any specific training. They 
get taken on in country districts where, 
perhaps, the unions are not very vigilant 
and later they have their insurance cards 
to show that they have been engaged in the 
work. Provided they get the recognised 
rates nobody inquires how and_ where 
they learned their skills, or, indeed, whether 
they possess any skill. 

As far as one can tell there seems little 








* Recruitment to Skilled Trades, by Lady Williams. Routledge 
and Kegan Paul, Ltd. 
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likelihood that more vacancies for appren- 
tices will become available and the shortage 
of skilled men will continue to prove a 
handicap to industry. In the meantime, 
however, the number of young people 
seeking employment is increasing. The 
“ bulge” in the birth-rate which took place 
from 1942 to 1947 is beginning to show 
itself now in the larger numbers of boys 
and girls leaving school ; and even though 
the rate fell after 1947 it has remained 
higher than it was in the ’thirties. In 1956 
the number of boys in Great Britain who 
reached the age of fifteen was 312,000 ; 
in 1960 it will be 359,000 and it will reach 
its peak in 1962 with 475,000. Unless 
immediate steps are taken to change the 
apprenticeship situation there will be no 
vacancies for thousands of these boys who 
will be anxious to learn a skilled trade. 
Industry will have to do without the skilled 
men it needs, young people will feel bitter 
and frustrated and an immense amount 
of ability will be lost to the nation. 


TRADE UNION INFLEXIBILITY 

The trade unions were earlier exonerated 
from blame for the shortage in that they no 
longer—with certain exceptions—exercise a 
rigid control over the number of apprentices 
admitted to training; but in another respect 
they cannot be so easily acquitted. There 
is nothing on which they are more inflexible 
than in their insistence that apprenticeship 
must end at twenty-one and that, except 
in rare and carefully prescribed circumstances, 
it must last five years. This means that 
unless a boy makes up his mind to train 
and has the fortune to find an apprentice- 
ship vacancy before his sixteenth birthday 
he must abandon all hope of being a skilled 
man for the rest of his life. It may be that 
family circumstances make difficulties when 
he first leaves school or that he himself 
is unaware at that early age of the interest 
and value of skilled jobs and does not think 
of training until he has had some experience 
as an unskilled labourer or as a semi-skilled 
operative. No matter. If he did not enter 
at the prescribed time he must give up hope. 
It is true that there are, at present, certain 
side doors into the ranks of the skilled 
in some occupations. The enormous ex- 
pansion in certain branches of engineering 
would have been impossible unless em- 
ployers had been allowed to up-grade 
semi-skilled men to skilled work without 
the full period of training. But the names 
of these dilutees must, by agreement, be 
kept on a special register so that, in the event 
of a recession, they may be the first to be 
dismissed. They are admitted reluctantly 
and retained as a sort of permanent “ lower 
order”; for the refusal of the unions to 
admit of adult apprenticeship and to accept 
those who come in as adults to fully qualified 
membership of their crafts is absolute. 


In no other field of employment is 
there this degree of inflexibility. A man 
may attend a university and qualify for a 
profession at any age if he has the intellectual 
ability to master the courses and funds to 
support himself whilst doing so; or he may 
continue to earn his living during the day 
and study with the help of the extra-mural 
departments of universities in his spare 
time. Doctors, lawyers, clergymen, accoun- 
tants, managers—all these admit men who 
show themselves capable of doing the job 
whatever their age. But for skilled trades 
you must enter at sixteen and qualify at 
twenty-one or not at all. Yet the existence 
of the dilutees is evidence that men do 
want to change to skilled work if they get 
the chance and that they are able to 
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acquire the necessary skills after they are 
grown up. It is not any doubt of the ability 
of semi-skilled men to learn the techniques 
that is the basis of the unions’ restrictions ; 
these stem solely from the fear that increased 
numbers may affect their strong bargaining 
position or may be a danger to those already 
skilled if industry is threatened with a 
slower rate of expansion or a slump. 
( To be continued ) 
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Record of the 1957 Annual Convention. The 
British Wood Preserving Association, 6, Southampton 
Place, London, W.C.1. Price 12s. 6d.—A record of 
the seven papers presented at the Association's 
convention held at Cambridge last July, together with 
the discussions which they evoked, and the president's 
opening address and a concluding summary, is pub- 
lished in this volume. The titles of the papers will 
give a fair idea of the contents of the volume, and 
also of the extent to which its subject matter impinges 
upon the world of engineering. The papers are : 
** An Account of Marine Borers with Special Reference 
to Breeding,’”’ by Professor J. E. G. Raymont ; 
* Timber Preservation from the Point of View of the 
Architect,”’ by Mr. E. L. Bird ; ‘* Some Observations 
on B.S. 913—— Pressure Creosoting of Timber,’ *’ by 
Mr. N. A. Richardson; “ /n-situ Treatment of 
Building Timber for the Control of Wood-destroying 
Insects and Fungi,”’ by Mr. S. A. Richardson ; 
“ The Compatibility of Wood Preservatives and 
Glues,” by Mr. A. J. Bune; ‘* A Mechanical Test 
for Studying Wood Preservatives,” by Mr. T. J. E. 
Mateus ; and “ The Preservation of Timber in Water 
Cooling Towers,” by Mr. M. J. Wood 


Industrial Electronics Circuits. By R. Kretzmann. 
Eindhoven: N.V. Philips’ Gloeilampenfabrieken 
Technical Library. Distributed in Great Britain and 
Eire by Cleaver Hume Press, Ltd., 31, Wright's 
Lane, London, W.8. Price 35s.—As a sequeh to the 
author’s Industrial Electronics Handbook, the 
present work describes a large number of circuits 
which have been proved in practice, thus serving the 
purposes of the industrial designer as well as of the 
development engineer. Included in the scope of the 
book are photoelectrically controlled apparatus, of 
which there is now a wide variety, covering problems 
of both qualitative and quantitative control ; count- 
ing Circuits ; stabilising circuits ; contact and control 
devices, and circuits for oscillators, amplifiers, 
rectifiers and motor controls. A full bibliography is 
appended. 


Contribution a l’Etude de la Combustion des Bases 
Pyridiques. By Jean Ploquin. Publications Scien- 
tifiques et Techniques du Ministére de Il’Air, No. 
N.T.62. Service de Documentation et d’Information 
Technique de l’Aéronautique, Magasin C.T.O., 2, 
Avenue de la Porte-d’Issy, Paris (1Se). Price 385 
francs.—The present work, on the slow combustion 
of pyridene, the picolines butidines, and collidine 
2-4-6, closes an important gap in our knowledge of 
these compounds, for it is now established that the 
pyridene ring behaves like the benzene ring when 
reacted with oxygen at temperatures between 400 deg. 
and 560 deg. Cent. The combustion of pyridene 
bases between 400 deg. to 600 deg. Cent. showed that 
nitrogen was liberated as N, and not in combination 
with carbon or hydrogen. Formation of peroxides 
was not established between 200 deg. to 500 deg. 
Cent., even in the presence of paraffins. 


The Collapse Method of Design as Applied to Single- 
Bay Fixed-Base Portals. By F. A. Partridge, M.I.C.E. 
British Constructional Steelwork Association, 
Artillery House, Westminster, S.W.1. Price 2s. 6d 
This report is listed as No. 11 in the Association’s 
series on structural steel design, and is the second part 
of an account of the collapse method of design. The 
first part, dealing with beams and pinned-base portals, 
was published in the Association’s series as No. 5. 
Design of the fixed-base portal is explained in great 
detail, and examples of computation for various load- 
ing conditions are given. Rectangular portals and 
ridged portals are both treated in this detailed manner. 


Status Report on the Disposal of Radioactive Wastes. 
By Floyd L. Culler, Jr., and Stuart McLain, Oak 
Ridge National Laboratory and Argonne National 
Laboratory. Office of Technical Services, Depart- 
ment of Commerce, Washington, 25, D.C., U.S.A.- 
Various forms of waste from reactors and chemical! 
processes are described. Biological risks from 
accumulated waste and possible hazards from 
accidents with reactors and from handling of fissile 
and fertile materials, are among the dangers dis- 
cussed. Waste management and disposal, and the costs 
involved, are reviewed. 





SIREN WE Hana pee, 


LB SIE OLGL DEMIR AE 


168 


Machinery for 
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Cross-Channel 


Passenger Ships 


By E. L. DENNY, B.Sc. 
No. II—{ Concluded from page 127, January 24) 


The thirtieth Thomas Lowe Gray Lecture was presented before the Institution o 

Mechanical Engineers on Friday, January 17, by Mr. E. L. Denny, who is the 

chairman of William Denny and Brothers, Lid., Dumbarton; below we print 
further abstracts from this lecture. 


Gearing.—Single-cylinder, dual-tandem, 
articulated, locked-train, double-reduction 
gear units are the current practice for cross- 
Channel ships. Single-reduction gearing was 
used on the “ Brighton’ on account of the 
relatively high shaft revolutions. In the case 
of the double-reduction unit for the “* Duke ” 
ships, the primary pinion meshes with two 
primary wheels, which are bolted at their aft 
end to quill shafts, which pass through the 
secondary pinions and drive them through 
fine tooth couplings. From these two second- 
ary pinions, the power is transmitted to the 

nain wheel. 

The locked-train box has the advantage of 
being smaller than a conventional double- 
reduction unit, and in addition, being sym- 
metrical, can be used in twin-screw ships 
without handling. The arrangement allows 
for an underslung condenser and, if desired, 
the main wheel can be set to provide a low 
setting of the main shaft. The main thrust 
block can be conveniently housed at the 
forward or aft end of the box. 

The locked-train arrangements call for 
considerable care in setting up, to ensure that 
the tooth loads are correctly shared. The 
method adopted consists of completing one 
secondary line and marking off the bolt holes 
in the flange of the flexible coupling between 
the quill shaft and the secondary pinion of 
the other line, when the pinions are suitably 
positioned by means of applied torques. 

Each pinion and wheel is supported in the 
box by two bearings, although a centre 
pinion bearing may also be required. Present 
designs have made use of the thin, shell- 
type bearing having a L/D ratio in the range 
of 1/3 to 2/3, depending on the operating 
conditions, and having a white-metal thick- 
ness about 0-020in. 


The main wheel consists of a cast iron 
centre with a forged steel, shrunk-on rim. 
Cast iron centres are favoured on account of 
the high damping capacity of cast iron. 
Pinions are made from a 34 per cent nickel 


TABLE Vil—Boiler Design Particulars per Boiler 
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Pre-1939, the normal involute, with a pitch 
line speed of about 100-110ft per second and 
a K value not exceeding about 70, was 
employed. During the last ten years the 
all-addendum was favoured for a_ short 
period, but now the 60/40 addendum/deden- 
dum distribution is considered best. Pitch 
line speeds are now about 170ft per second 
in the primary gears and K values of up to 80 
have been used. Helix angles as originally 
adopted at 45 deg. gave way to 30 deg. on 
account of the claim for smoother running. 
The ‘** Duke”’ ships have, however, a helix 
angle 41 deg. 46 min. 

The “ Brighton” gears employed 7/,,in 
pitch, 224 deg. flank angle all-addendum 
teeth and had a K value of 80. The “ Duke ” 
ships had gears of ‘/,9in pitch, 16 deg. flank 
angle and °/,,in pitch, 16 deg. flank angle on 
primary and secondary, respectively, both 
using the 60/40 distribution. The K value is 








Name of ship , : | ** Falaise *’ 
Type and number of boilers ... — 2 F.W. 
Working pressure, pounds per square inch } 450 
Steam temperature, deg. Fah. 750 
Feed temperature, deg. Fah. 200/210 
Evaporation normal, pounds per hour ... 42,500 
Evaporation overload, ones — hour... 50,000 
Furnace P.R.H.S. a. % : 310 
Furnace volume, cubic aie 790 
Heating surface, boiler, square feet 5,010 
Heating surface, waterwall, square feet 390 
Heating surface, economiser, square feet a 1,550 
Heating surface, total generating, square feet 6,950 
Heating surface, superheater, square feet . 850 
Heating surface, air heater, square feet F — 
temperature, economiser out, deg. Fah. 280 
Gas temperature, boiler out, deg. Fah. 655 
Gas temperature, economiser out, deg. Fah. . =: 450 
Gas temperature, air heater out,deg. Fah. . ; -= 





Air temperature to air heater,deg. Fah.... ... . - 
Air temperature to burners, deg. Fah. .. 80 


| 
—— quantity, cubic feet per minute} 18,000 
(design 
aan: deg. Fah. Cee nee ee 60 
Head, inches, water gauge ioe Ses eel ~ 
Efficiency, normal, per cent ; ay eR 8&4 
Oil burnt, normal, pounds per hour ; ; | 3,330 
Pounds oil per square foot, P.R.H.S : | 10-75 
Pounds oil per cubic foot, volume 4-2 
Pounds steam per square foot boiler and water! 7-9 
walls 
Pounds steam per square foot tube generating sur-) 5-95 
face | 
No. of bummers , 5 Wallsend 
Calorific value of fuel 18,500 


steel forging, oil-quenched and tempered. In 
the case of the secondary pinions of articu- 
lated double-reduction gearing, the pinions 
are hollow with the quill shafts passing 
through their bores to couplings at their aft 
ends. 

Changes have also taken place in tooth 
form, pitch line speeds, and on tooth loading, 
as shown in Table VI. 


TasLe VI—Gearing Particulars 





1913 | 





| 1928 


























“ Maid of “ Brighton "’ | ‘* Normannia’’} “* Duke of 
Orleans ”’ | Rothesay ”’ 
SCS ES, SE a ee Se Ce nes 
2 F.W. 2 F.W | 2 F.W. 2 B. and W 
250 450 350 350 
500 650 650 700 
180 180 200 270 

66,000 95,000 40,000 55,000 
72,000 — | 44,000 60,000 

275 225 280 165 
835 735 680 463 
5,600 4,885 4,665 _- 
320 270 | 430 = 
i 2,285 fea me 
5,920 | 7,440 5,095 4,367 
330 | aa 300 | 340 
— | - 1,623 
605 600 610 
— 520 
— - - 80 
80 80 80 220/230 
23,000 50,000 15,500 19,250 
60 60 80 80 
St 94 5 12-5 
80 81 80 | 83 
4,960 7,500 | 3,160 | 4,160 
18-0 33-4 | 11-3 | — 
5-95 10-2 4-65 | 9-55 
11-15 18-4 | 7-85 12-6 
11-15 12-8 7:85 12:6 
6 Wallsend 7 Wallsend | 4 Thornycroft| 5 A.B.C 
18,300 


18,500 | = 18,500 | 18,500 | 


71 on primary and 67 on the secondary at 
normal service power ahead. 

Boilers.—Present-day requirements for 
boiler generating surface per horsepower are 
no more than 40 per cent of what was required 
in 1900. 

The significant changes which have taken 
place are : the change from smoke to water- 
tube boilers ; the use of controlled com- 
bustion of coal by means of automatic 
stokers ; the change to oil fuel ; the use of 
additional heating surfaces, such as super- 





















































Low-pressure 
z favour. 


Year 1928 1950 1956 ; 
~- Rr bld nek Ee See ene Oe heaters, air heaters and economisers, and 

Name Paris Worthing” | “ Brighton’ icume uke of Rothesay ’ the use of higher steam conditions. 

Type eof gear ene : "Single ~ | Single Single | Single | Double- -reduction locked train. The modern “ Duke a ships, operating 

reduction | reduction reduction reduction | from Heysham, are oil-fired. The closed 
“Normal | Normal | All addendum | Normal 60/40 stokehold was favoured for cross-Channel 
tte || vols Bw... ships, on account of the trouble from gas 

Main shaft revolutions per minute 433-7 a i 373-6 335 | 263 ee leakage experienced with simple forced 

A GY ee | mr draught, and the attending inconvenience of 

, | > 5 4 
Low-pressure 1780 eae is | aga” “ons” balanced draught when operating on short 
EE lio I a a a os — sea crossings. 

R du i t : | bs ; 
‘High-pressure ... co) 603 84 | 7:8 11-8 317 =| 6-08 The Babcock and Wilcox double-casing 
a = =| Oss | 6 | — i...’ —! | ~___— design installed in the new “ Duke” ships 

Pitch line speed, feet per second. 103 | 110-3 | 171 98-13 | 169 | 76:5 obviates the need for this and permits the 

No.of teeth in pinions : | io a hits ae a and uf more convenient arrangement of an open 

pressure .. ° | x == —_ 
Low. pressure se a et “s Sh. 2S BD... 2 gee it is common practice to arrange 
f teed [wt ae )6hlU[/;3ktl!|hUlUd)ltlhCUmkktl|hCUm)lltl 304 : . 
po aavonnniomeli | ——--———-} | | sear a __. for a boiler efficiency of about 80 per cent 
h diamet f B: | | . ee 

mney lg | 7 eas 13-0688 | 7-28 | 8-878 | 12-798 ~ ap op short oop, and a 
Low-pressure, inches 13-24 11-35 — 11-57 -— } _- per cent on longer routes. e result isa 

tas com to. eee | 4 es ~ funnel gas temperature of 600 deg. and 450 

_ kage (gap), inches | 36 +(17) hos +(16) | 30 +(3) 30 +(14) _ 4 et Clethock: (3-5) deg. Fah., respectively, the latter being high 

ake | | | enough to ensure corrosion-free operation. 

K i) Since the 1939-45 war Foster-Wheeler and 
High-pressure... ... e | - 00 | Po | Ue | nid Babcock and Wilcox designs have been in 


Table VII indicates the design 
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characteristics of these boilers installed by my 
firm. 

The main boiler installation on the 
“Duke” ships consists of two units, each 
comprising a Babcock and Wilcox, integral- 
furnace, two-drum-type boiler, fitted with 
superheater, flue gas air heater, and steam 
soot-blowers, arranged to burn fuel oil with 
forced draught, in an open stokehold. 

The main boilers are designed to supply the 
maximum demands of steam at their normal 
rating, exclusive of all domestic services, 
which are covered by two auxiliary boilers of 
Clarkson design. 

The steam and water drums are of welded 
construction and the shells are rolled from 
28 to 32 tons-per-square-inch steel plates, 
while the drum ends are pressed from 26 to 
30 tons-per-square-inch plate. 

The drums are provided internally with 
“* Cyclone ” steam separators and a dry pipe, 
feed nozzles, scum pipe and pan are also 
fitted. 

The boilers are enclosed in a double casing 
lined with refractory material. The furnace 
front walls are lined with a mouldable or 
plastic refractory supported by anchor bricks. 
The burner throat is of silicon carbide 
firebricks. Boiler mountings include a Weir 
“* Robot ”’ automatic feed-water regulator, an 
** Igema ” distant-water-level indicator check 
valves, Weir high and low-level alarm with 
fuel oil control, safety valves, stop valves, 
&e. 

One flue-gas air heater of Babcock and 
Wilcox horizontal type is provided for each 
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boiler, raising the air from 80 deg. Fah. at 
inlet to the heater to 220-230 deg. Fah. at 
the burners. It has a single pass on the gas 
and air sides, with the air circulated through 
the inside of the tubes. Dampers are fitted 
for the regulation of air passing to the heater 
and provision is made for completely by- 
passing the heater during manceuvring. 

Oil-firing equipment, opeiating at 500 Ib 
per square inch, consists of one duplex heating 
and pumping unit by Associated British 
Combustion, Ltd. The burners are of the 
mechanical pressure jet type, designed to 
meet all conditions of power above 15 per 
cent of full power with a minimum pressure 
of 160 lb per square inch. This burns the 
oil completely in the furnace with a minimum 
carbon dioxide of 13-5 per cent at all powers 
in excess of 50 per cent full load, and operates 
at all powers without changing the atomisers. 

The Foster-Wheeler “D”’ type boilers 
installed on the other ships are basically very 
similar to the Babcock and Wilcox integral 
furnace boiler, with a few differences in 
detail. 

The “ Falaise’’ had two Foster-Wheeler 
boilers, arranged to burn oil fuel in a closed 
stokehold. They were fitted with economisers 
and had an efficiency of 84 per cent which, 
incidentally, has not been exceeded in sub- 
sequent designs. The present cost of fitting 
an economiser which would effect an annual 
saving in fuel of about £1000, would be about 
£7000. On this basis, and considering also 
the weight and space aspects, it is not very 
attractive. 
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During the early steaming of “ Falaise,” 
difficulty was experienced with combustion 
on account of bad distribution of air at the 
furnace fronts. After considerable experi- 
mentation with screens and baffles in an effort 
to distribute the flow more evenly, the air 
was ducted from inlets at the back of the 
boiler to the fronts. This arrangement which 
worked perfectly became standard practice, 
and only a little modification is needed for 
complete air sealing, to make it suitable for 
operation in an open stokehold. 

Foster-Wheeler produced a special light- 
weight highly rated design for the “Brighton.” 
It had uncooled rear walls and an economiser, 
and the combination provided the necessary 
weight-output relationship with an efficiency 
of 81 per cent. 

The aluminium ring economiser, specially . 
designed for naval and cross-Channel vessels, 
consists of individual aluminium rings pressed 
on to a steel tube and held in place by steel 
hoops. It is interesting to note that with this 
boiler nearly 2000 lb steam per hour were 
generated per ton of boiler weight and 12-8 Ib 
steam per hour per square foot of generating 
surface. Corresponding values for the boilers 
on “Normannia” which followed were 900 
and 7-85, respectively. 

Feed Cycles.—The closed-feed cycle operat- 
ing on the “ Duke of Rothesay ” is shown in 
Fig. 2. 

In the “‘ Brighton,”’ a feed temperature of 
180 deg. Fah. was obtained by one stage of 
feed heating, using the exhaust steam from 
the turbo-auxiliaries, whereas in the “‘ Duke ” 
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Fig. 2—Heat-flow diagram for ‘‘ Duke of Rothesay ”’ trials 
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ships a final temperature of 270 deg. Fah. was 
obtained by introducing an additional heater, 
using bled steam from the main turbines. 
The latter is justified only on the longer 
crossings. 

In these two ships, and others now at sea, 
the regenerative condenser is the only source 
of dezration, for which it is ideally suited 
when operated with this function in mind. 

It is essential, for successful dezration in 
this or any other unit, that the temperature 
of the liquid in the vessel equals the satura- 
tion temperature corresponding to the operat- 
ing pressure. Considering the very large 
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Service Power — per cent 
Service power 9000 s.h.p. toto! 

Design conditions service power 9000 s.h.p 213 r.p.m 
steam 350 ib per square inch (gauge), 700 deg. Fah. feed, 
270 deg. Fah. ; vacuum 28:Sin of mercury ; sea temperature 
55 deg. Fah 

Eight-hour trial service power 9230 s.h.p 220 r.pm.; 
steam 350 ib per square inch gauge, 700 deg. Fah. feed, 


263 deg. Fah.; 28-45in of mercury; sea temperature 51 deg. Fah. 
During the mile runs the bled steam connection was closed, the 
secondary feed heater therefore was not working and the feed 
temperature to the boiler was low (about 200 deg. Fah.). Gene- 
rator oil fuel consumption= 0-763 Ib per kilowatt per hour 


Fig. 3—Trial results for ** Duke of Rothesay ”’ 


variation in saturation temperature which 
occurs at high vacuum, for small changes in 
absolute pressure, it is impossible to achieve 
this ideal condition unless the correct instru- 
mentation is provided, which should consist 
of a high-vacuum instrument and an accurate 
distant reading thermometer. 

In a new design a Weir optimum-type 
deerator operating on the suction side of the 
feed pumps, and taking heating steam from 
the turbo-auxiliaries, satisfies the dual func- 
tion of dewrator and feed heater. A final 
temperature of 220 deg. Fah. is obtained in 
this design when operating at a pressure of 
17-5 lb per square inch absolute. This 
additional unit enables a greater rate of 
oxygen removal to be achieved and hence 
reduces considerably the time from warming 
up till an acceptable oxygen level is obtained. 
In addition, provision is made for spray 
feeding the distillate or make-up from the 
distilled water tanks into the condenser, so 
speeding up the removal of oxygen from this 
source. 

In the “* Duke” ships make-up feed was 
taken from the steam of the auxiliary boiler. 
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It has been common practice to install 
turbo-driven feed pumps, circulating pumps 
and forced-draught fans, the exhaust of which 
amounts to about 10 per cent of the total 
feed flow, a quantity sufficient to raise the 
feed temperature by just over 100 deg. Fah. 
This provides a final feed temperature of 
about 200 deg. Fah. without the additional 
complication of bled steam. 

Invariably, however, with the above- 
TaBLe VIII—Analysis 


(a) Fuel 


940 seconds Redwood No. I 
| at 100 deg. Fah. 
0-964 at 60 deg. Fah 


Viscosity 


Specific gravity 


Flash point | 178 deg. Fah 

Calorific value, gross | 18,530 B.Th.U. per pound 
Sulphur 3-0 per cent 

Carbon 85-8 per cent 

Hydrogen 11-0 per cent 

Water 0-2 per cent 


(b) Exhaust gas (theoretical air - 14-06 lb per pound) 


By weight By volume 
Carbon dioxide 3-15 0.0716 
Water 1-13 0-0315 
Sulphur dioxide 0-06 0-0009 
Oxygen | 0 0 
Nitrogen 10-72 | 0-383 
15-06 


ee i : 


Actua! carbon dioxide reading = 13-2 per cent 
== 18 per cent excess air 

Therefore, actual air per pound 

16:62 ib per pound 


TABLE 1X—Heat Losses per Pound Fuel in Boilers, B.Th.U. per Pound 


fuel 

Runs Moisture in | Hydrogen loss Moisture in 

| fuel | air 

| 

| 

~ | 

Ist 2:24 | 1110 30 i 
2nd 2-24 1110 30 } 

| ' 
3rd 2:25 1112 31 | 
4th 2-26 1125 32 


TABLE X—Subdivision of Steam Load, Pounds per 











Hour 
Air | | 
| ejector | } 
Runs} Main Bled and | Auxi- | Losses | Total 
| turbines | steam | glands liaries | 
| | con- | 
| denser | | 
ist | 46,700 | None | 1,000 | 9,320 | 980 | $8,000 
| 
2nd | 61,500 | None | 1,000 | 9,690 , 1,010 | 73,200 
| | | 
3rd | 71,000 | None | 1,100 | 10,028 | 1,072 83,200 
4th | 90,400 | 3,600 | 1,200 | 10,800 | 1,500 | 107,500 
| | | | 
TasLe XI—Trial Results, Mile Runs 
Ist 2nd 3rd 4th 
S.h.p 5,335 7,496 8,753 | 10,743 
Revolutions per 187-5 208 6 218-7 231-8 
minute 
Boiler steam pres- 390 370 375 380 
sure, pounds per 
square inch gauge 
Boiler steam tem- 710 730 725 720 
perature, deg. Fah 
Steam pressure after 183 262 299 333 
manceuvring valve, 
pounds per square 
inch gauge | 
Feed temperature; 225 222 197 | 220 
deg. Fah : 
Vacuum (30in baro-|) 28-2 28:2 28-26 28-06 
meter), inches of | 
mercury 
Oil fuel consump 4,420 5,640 6,540 8,400 
tion, pounds per 
hour 
Oil fuel consump- 0-83 0-752 0-747 | 0-782 
tion, pounds per | 
s.h.p. per hour 
Evaporation per} 13-12 12-98 12:72 | 12-8 
pound fuel, pound | 
Evaporation from) 15:89 15-92 15-89 15-64 
and at, 212 deg 
Fah. 
Overall efficiency,} 16°55 18-28 18:4 17-58 
per cent 
Electrical output! 163 183 167 192 
(two generators), 
kW | | 
Oil fuel consump-| 138 127-6 143-5 155-5 
tion, pounds per 
hour | | 
Oil fuel consump-| 0°846 | 0°697 | 0°86 0-81 
tion, pounds per | | 
kW per hour | | 
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mentioned auxiliaries, about | per cent is 
discharged through a spring-loaded control 
valve into the condenser. This could alter- 
natively be used as the heating steam in a 
low-pressure evaporator. 


TRIALS AT SEA 


It is normal for the vessel to run progres- 
sive trials to obtain curves of speed, power 
and revolutions and the last double run is 
conducted at maximum power. One double 
run astern at full power astern on the 
measured mile, with the bow rudder in use, is 
also a requirement. 

The builder is also called upon to guarantee 
the fuel consumption for all purposes during 
the endurance run, which is for a period of 
six to twelve hours at revolutions maintained 
at not less than those determined on the 
measured mile for the guaranteed speed. 
On this trial, the vessel must run under 
service conditions, which provides for all 
auxiliary machinery working at normal 
capacity and for all power required for 
domestic purposes. This comprises cooking, 
hot water plant, mechanical heating and 
ventilation, electric radiators in cabins and 
public rooms, lighting, &c. As well as 
meeting the above trial conditions, the tech- 
nical staff of the engine department extract 
from the machinery as much operational data 


Exhaust gas Radiation Total Maximum 
(assumed) boiler efficiency, 
per cent 
} 

1560 380 |} 3082 83-3 
1560 380 3082 83-3 
1620 380 3148 83-0 
1845 | 380 3354 81-7 


as possible. This data for the “* Duke of 
Rothesay ’’ has been analysed and a heat 
balance drawn up. 

Pressures and temperatures, as measured 
at the main cycle points, have been recorded 
on the heat-flow diagram, Fig. 2, which has 
been drawn for the conditions operative on 
the eight-hour endurance run. Flow quan- 
tities which are recorded have been calculated 
from temperature measurement, with the 
exception of the feed flow and the oil flow, 
which were measured by means of a Bailey 
fluid meter and a pressure recorder, con- 
nected to the oil fuel supply manifold, 
respectively. 

The propulsive machinery characteristics, 
over the range of power covered by the mile 
runs, is shown in Fig. 3 with the point 
corresponding to the eight-hour run clearly 
indicated. During the mile runs bled-steam 
feed-heating was not used and a lower overall 
efficiency resulted. The boiler losses, calcu- 
lated from the fuel and exhaust gas analysis, 
Table VIII (a) and (6), are set out in Table 
IX. The design efficiency of 83 per cent 
occurs approximately at the normal design 
power. The division of steam is given in Table 
X. In Table XI is.a selection of the main 
measurements taken during the mile runs. 
The superheater outlet pressure and tem- 
perature are slightly higher than design, a 
condition which was rectified with handling 
experience before the beginning of the eight- 
hour run. For the first three mile runs the 
seventeen uncontrolled nozzles were opened 
and power control was with the manceuvring 
valves. For the last mile run and the endur- 
ance run, the throttle was full open with the 
maximum twenty-one nozzles open for the 
former and seventeen for the latter, which is 
the design condition for maximum efficiency. 
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4500 Ton Hot 


Press Installation 


A new plate press installation at the Darlington works of 
Whessoe, Ltd., has a capacity of 4500 tons and a clear 
working space on its table to take plates 25ft by 10ft. It is 
particularly intended for forming the very thick plates used 


in the construction of the high-pressure vessels required for 


nuclear power stations. 


machine is obtained from the illustration on the right 
which shows the dies with the moving table lowered and a 


formed plate raised on the ejector rams. 


FEW years ago it became evident to 

Whessoe, Ltd., Darlington, that vessels 
of considerable size for high pressures 
would be required for nuclear power installa- 
tions, and the firm decided to install a new 
plant of particularly large capacity for for- 
ming the heavy plates used for this class 
of vessel. The need for the heavy capacity 
plate-forming equipment contemplated was 
evident from the fact that vessels, such as 
those for the gas-cooled graphite-moderated 
reactors for nuclear power stations being 
designed, would have to be welded up on site 
from preformed plates of the order of 3in or 
4in thick. Obvious economies would result 
and the highest standards be attained if 
the largest plates obtainable could be used 
for the preformed sections. With this in 
mind investigations were put in hand to 
determine the dimensions, layout and capacity 
of a suitable hot plate forming installation 
beyond the size of any comparable type of 
plant then available. Whessoe, Ltd., then 
approached Fielding and Platt, Ltd., of 
Gloucester, and this firm collaborated in 
preparing the preliminary and final designs 
and undertook the construction of the 
hydraulic press. At the same time Gibbons 
Bros., Ltd., of Dudley, undertook the design 


An impression of the size of this 
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and construction of a suitable plate heating 
furnace and plate handling equipment for 
use with the press. 

The press installation, which has now 
been in satisfactory service in the Whessoe 
works for some months, has a capacity of 
4500 tons. This press power, combined 
with the extensive working area of the press 
tables, enables the installation to handle the 
largest and heaviest plates at present ob- 
tainable from steel makers in this country 
or likely to be available in the foreseeable 
future. It is thought to be the largest and 
most advanced design of integrated plate- 
forming equipment in Europe at present. 

The general construction of the new 
upstroking hydraulic press and the comple- 
mentary plate handling equipment and 
furnace can be seen from the photographs 
we reproduce. It will be seen that the 
charging machine is situated at one end of 
the press and the furnace at the other, 
the charger being arranged to run on rails 
through the main press structure. 

In the cycle of operations, the press table 
is lowered and the charger is run through the 
press up to the furnace door. The charger 
arms are then extended into the furnace 
to pick up the heated plate; the arms 





Charging machine passing through press structure to load a plate in the furnace at the far side 
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retract and position the plate accurately 
over the die on the moving table. The 
ejector rams in the requisite pattern are 
then raised through the charger arms to 
lift the plate clear. The charger is then 
retracted clear of the press. The forming 
operation is then completed and the moving 
table with the formed plate in the die is 
retracted below floor level, enabling the 
charger to introduce another plate into the 
furnace. Subsequently, the charger is used 
to remove the formed plate from the ejector 
rams and draw it clear of the press for hand- 
ling by shop equipment. For this plate 
removal operation a special cradle on the 
two central arms of the charging machine 
is used. 

The top table of the press weighs some 
120 tons and is a welded assembly of heavy 
steel plates with machined faces for the 
attachment of the top bolsters and column 
retaining plates. Eight top bolsters are 
fitted to the table and a central hole has 
been provided in it for the fitting of a top 
ejector cylinder if required in the future. 
This table is supported and tied to the fixed 
bottom table by eight 16in diameter main 
columns of forged steel. For top table 
height adjustment, the upper ends of the 
columns are screwed and the table is sup- 
ported on half collars housed in recesses 
machined in the columns at Ift intervals 
below the screwed lengths. 

The moving table is also of welded plate 
design, its maximum overall dimensions 
being 17ft 3in over the guide brackets by 
27ft long. It is machined for the attachment 
of water-cooled bolsters and the cast steel 
column guide brackets are attached to the 
moving table in a manner which allows 
for thermal expansion or _ contraction. 
Particular attention has been paid to the 
rigidity of moving table guiding. The 
eight 10in deep interconnected water-cooled 
bolsters are so coupled that cooling water 
is delivered first to the centre of the bolsters 
from both sides and follows a serpentine 
path to the ends of the press. The bottom 
table comprises two large welded fabrica- 
tions with a central cast steel housing for the 
power saving, or initial lifting, cylinder of 
the press. This table is machined and bored 
for the reception of the main cylinders 
and ejector cylinders operating and serving 
the moving table. 

The eleven main hydraulic cylinders for 
operating the moving table are held in the 
bottom table by split mild steel rings. Their 
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3in steel plate for one of the spherical reactor shells at Bradwell being withdrawn on the charging 


machine after shaping 


ram*heads are connected to the underside 
of the moving table through a shoe and 
slide assembly which enables a degree of 
sideways movement of the table without 
upsetting the alignment of the rams in 
their cylinders. These cylinders have 16jin 
diameter rams and are designed for a maxi- 
mum hydraulic working pressure of 4750 Ib 
per square inch at which each ram exerts 
a force of 465 tons. At the mean hydraulic 
working pressure of 4500 lb per square inch 
each ram has an effort of 440 tons, and 
allowing for the weight of the moving parts 
at this pressure the press has a total gross 
effort of 4600 tons. The total net effort, 
allowing 100 tons for the weight of tools 
on the moving table, is 4500 tons. 

The central power saving ram of the table 
has available a net effort of 200 tons at 
the mean hydraulic pressure of 4500 Ib per 
square inch. For purposes of economy 
in operation it has been arranged that this 
power saving ram can be used in conjunction 
with either two, four, six, eight or ten of the 
other rams as required, and the respective 
available efforts with these numbers of 
rams in use are 1080 tons, 1960 tons, 2840 
tons, 3720 tons, and 4500 tons. The moving 
table has an approach speed of about 9in 
per second when operated by the power 
saving ram alone, with a similar return 
speed, whilst the pressing stroke speed is 
adjustable up to 2in per second. 

Seven of the main rams are bored to 
accommodate ejector extension cylinders, 
and the rams of ten further ejector cylinders 
fitted into the bottom table of the press 
protrude through the moving table, the face 
of each ejector ram being just below the 
face of the table bolster when both are in 
the fully lowered position. The 8in diameter 
ejector rams are designed for a maximum 
working pressure of 450 lb per square inch: 
each has an idle approach speed of about 
12in per second, and the plate lifting stroke 
speed is variable up to 2in per second. 

The rails on which the charger runs through 
the press structure are mounted on rolled 
steel joists supported from the bottom table. 
The rail support assembly moves with the 
table and is arranged to have lost motion, 
which allows the face of the moving table 
to be clear for loading purposes. The whole 
of the charger support structure is guided on 
the main columns of the press, and is of 
bolted design so that it can be completely 
removed if required. 

The very heavy dies used on the press 
have made it necessary to incorporate 


in the press 


special loading gear to handle them on the 
table. For this purpose two rolled steel 
channels have been fixed to the underside 
of the top table, and they extend about 6ft 
beyond the charger end of the press. A 
crane bridge carrying two 10-ton electric 
hoist blocks can be traversed along the length 
of this crane gantry for die loading and 
maintenance purposes. Whilst the press 
is in use this crane bridge is parked on the 
extension clear of the working area. 
HYDRAULIC EQUIPMENT 

The high-pressure hydraulic accumulator 
system which serves the press is situated 
along the shop wall on one side. It includes 
eight large forged steel bottles coupled 
together. Two of these bottles are partially 
filled with water and compressed air whilst 
the remaining six are completely filled with 
compressed air. 

The accumulator system is designed to 
give a 10-55 per cent variation of pressure 
when the useful water capacity has been 
drawn out. This variation is arranged to 
give 5-55 per cent above working pressure at 
maximum level, falling to 5 per cent below 


— 
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working level at minimum water level. 
Water level is controlled automatically by 
electrical gear incorporating safety devices 
to prevent over filling with water or drawing 
off water below a pre-set minimum level, 
thus preventing high pressure air entering 
the water mains. For this purpose a con- 
trol tube fitted to one of the water bottles 
houses a number of electrodes corresponding 
to various pre-determined water levels. As the 
water in the bottle rises or falls an appropri- 
ate electrical relay is operated to actuate 
the valves and pumping units to maintain 
the water at its correct operating level. 
A double contact electrical pressure gauge 
is also arranged in such a way that if the 
maximum high level is exceeded the pre-set 
contacts of the gauge will close to actuate 
electrical relays and shut down the pumps. 
Should the water level fall below the safe 
working limit the contact gauge de-energises 
the thrustor of an automatic stop valve 
and prevents further water being drawn off. 
The accumulator is fitted with seven pilot 
lights corresponding to the water levels 
in the bottles. 

Housed in the lines between the main 
accumulator and the pumps is the main out- 
let stop valve assembly which, in a common 
valve body, incorporates a hand-operated 
stop valve, a direct thrustor-operated auto- 
matic stop valve and a check valve. The 
hand-operated stop valve, of pilot pressure 
assisted design, is arranged to ensure ease of 
opening against the high pressure in the 
system: it isolates the accumulator when the 
press is closed down. The thrustor-operated 
automatic stop valve is operated through 
relays from the electronic level control. 
Two methods of actuating the valve are 
incorporated, the secondary method, by 
electrical contact gauge, being included only 
as a Safety feature. The check valve is 
included to allow the pumps to restore the 
water level in the accumulator bottle when 
the stop valve is closed. 

An air header block for each pair of 
bottles houses charging and check valves. 
The air pipes from the compressors are 
coupled to the bottom of these blocks and 
into the underside of the charging valves. 
The check valves are operated by the rising 
pressure and open to admit air to the top 





Press with moving table lowered. The furnace can be seen in the background and the control 
cabin on the left 
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of the charging valves; by opening the 
charging valves, air is admitted to the bottles. 

Direct thrustor-operated by-pass valves 
are fitted into the pump delivery line, which 
couples to the accumulator via the stop 
valve block. The thrustors of these valves 
are operated through the medium of the 
electronic liquid level control, and are so 
arranged that with the thrustor de-energised 
the by-pass valve is propped open, allowing 
the hydraulic fluid to pass back to the tank. 
The hydraulic medium for the high-pressure 
accumulator system is supplied by “Fielding” 
horizontal, three-throw, reciprocating, totally 
enclosed pumps with a displacement of 
35 g.p.m. at a working pressure of 4480 Ib to 
4780 lb per square inch when operating at 
a speed of 540 r.p.m. 

The low-pressure accumulator supplying 
the ejector cylinders consists of a welded 
steel tank partially filled with water and 
compressed air. The water level in the tank 
is maintained by a low-pressure pump and 
is controlled by six electrodes fitted to 
extension rods of varying lengths correspond- 
ing to pre-determined water levels. As 
the water rises and falls the electrodes 
operate relays to stop and start the pump 
as required, 


CHARGING MACHINE AND FURNACI 


The charging machine is designed to 
handle plates up to the maximum size for 


the press, and will carry a total load of 


approximately 23 tons. It has four charging 
arms, each of which is carried on its own 
supporting girder. These girders are joined 
together at their rear ends by heavy cross 
members and plates, which also serve as 
a platform for the motor and gearing used 
for traversing the arms with the load into 
and out of the furn- 
ace. The girders sup- 
porting the two outer 
arms are of deep box 
form and carry the 
axles on which the 
machine travelling 
wheels are mounted. 
There are seven trav- 
elling wheels on each 
side of the machine 
and the front wheels 
travel on the rails 
between the press 
columns and the bot- 
tom press table. 

The motor and driv- 
ing gear for traversing 
the machine is located 
in a pit between the 
rails, and the main 
driving pinions of this 
gear engage with two 
racks attached to the 
underside of the box 
girders. The gear is 
located some 16ft back 
from the press and 


as the racks extend for the full length of 


the machine it can be withdrawn to leave 
a clear space of about ISft between it and 
the press for die assembly and other work. 
Current is supplied to the operator’s platform 
at the rear of the charger from an under- 
ground pick-up trench running parallel 
to the machine rails. Electrical interlocks 
are provided to prevent the machine entering 
the press when the table or ejectors are up 
and also to prevent the press operating 
until the machine is fully withdrawn. 

The furnace is of fairly straightforward 
construction, special attention having been 
given to the hearth design to enable it to 
carry heavy loads as, when reheating partly 


Control panel of operator’s desk. 
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Main foundation pit of press with charger foundations at the rear 


pressed plates, the loading may be concen- 
trated on quite a small area by a special 
heat-resisting plate cradle. . The internal 
dimensions of the furnace are 29ft long by 
14ft wide and the height of springing line 
above the hearth is Sft 
arch being 7ft 6in above hearth level. 

In the heating system two rows of burners 
in each side wall fire above the plate, and 
a lower row of long flame burners fire 
through the hearth piers below the plate. 
The two upper rows of burners on each 





The press, with its moving table raised, can 
clearly be seen on the right 


side are fed from air and gas manifolds 
divided into three zones which are auto- 
matically controlled ; the bottom burners 
are not zoned and are manually controlled. 

All operations of the installation are 
controlled from an elevated cabin at one 
side of the press from which there is an 
unobstructed view of all movements. The 
press control panel in this cabin is shown 
in one of our illustrations. It incorporates 
an interesting working frame of transparent 
plastic, under which there is fitted a pattern 
of pilot lamps corresponding in scale and 
position to the ejector rams. Integral 
masking strips fitted to this frame are set 
to indicate the contours and the size of the 


10in, the crown of 


plate being pressed, and the pilot lamps 
enclosed within the limits of these strips show 
the required rams for ejection purposes. 
A series of joy-stick controlled valves in the 
panel operates the ejector rams. 

The power saving cylinder valve is con- 
trolled initially by a hand lever at the side 
of the cabinet, a method which is considered 
the best to give the operator the “ feel” 
in initial closing movements. Thereafter, 
the requisite groups of pressure cylinders 
are brought into use by push button control, 
and large dials give continuous indication 
of the loads as they are applied. 

The nature of the ground and considerable 
weight of the installation gave rise to com- 
plications in providing suitable foundations. 
The consulting engineers for this part of the 
work were L. L. Kenchington & Partners, 
and it was carried out by Bovis, Ltd. The 
main press foundations called for a pit 
some 35ft deep by 40ft long by 30ft, through 
alternate sand and clay strata with a very 
high water content. Before excavation was 
started four wells were sunk around the site 
for de-watering, using submersible pumps 
and a wall of sheet steel piles driven round 
the area. Some 2400 tons of clay and silt 
were removed in the course of excavation 
and an initial concrete lining just over 7in 
thick placed all round adjoining the piles, 
with a Ift thickness over the base; after a 
water proof lining of bituminous felt had 
been applied over the whole of this 
surface, the reinforcement was set in for 
the main 2ft Sin thick concrete walls 
and 3ft 6in base of the pit, and the heavy 
bearing blocks for the press. Some impres- 
sion of the foundation work entailed can 
be obtained from one of our illustrations. 

During a recent visit to Whessoe, Ltd., 
we were able to see one of the plates for a 
reactor pressure vessel to be installed at 
the Bradwell nuclear power station being 
pressed. The speed and smoothness with 
which the whole cycle of operations was 
carried out by only three men was parti- 
cularly impressive in view of the size and 
capacity of the plant. The time from the 
first movement of the charger towards the 
furnace for the unloading operation to its 
coming to rest at the end of the sequence 
after placing a new plate in the furnace was 
a little over 34 minutes. Of this time the 
actual press operating sequence was about 
two minutes. 
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Metallurgical Topics 


Brittle Fracture * 


By G. M. BOYD, M.LN.A., A.M.LStruct.E. 


Britte fractures have several distinguishing 
features, among which are the following : 

(1) Brittle fractures progress at high speed, 
usually with considerable noise, and with little 
local plastic deformation, even when caused by 
static loading. 

(2) The fracture face is mainly plane and per- 
pendicular to the tensile stress. 

(3) The fracture faces are usually rough and 
marked by ridges which lie roughly parallel to 
the direction of propagation, as distinct from the 
markings of fatigue fractures which are perpen- 
dicular to the direction of propagation. In the 
case of a plate of uniform thickness, the markings 
take the form of a “chevron” or “ herring- 
bone” pattern. These chevrons have the impor- 
tant property that they enable the origin of the 
fracture to be traced, since the apices of the 
chevrons point towards the origin. The ridges 
forming the chevrons appear to be the tracks left 
by the advancing fracture front, which in plates 
of uniform thickness has a roughly parabolic 
shape. The chevrons also give some indication 
of the relative brittleness of the fracture, since 
they tend to diminish in clarity as the brittleness 
increases and are practically invisible in totally 
crystalline fractures. 

(4) The faces of brittle fractures in mild steel 
usually show some crystallinity interspersed with 
the mat fibrous texture ; the crystallinity increases 
with brittleness, so that the texture may range 
from mainly fibrous, or mat, to fully crystalline, 
according to the relative brittleness. 

(5) Along the edges of the fracture, i.e. at the 
plate surfaces, there are “ lips ’’ of shear fracture, 
having a silky texture. These lips vary in width 
according to the brittleness, and are so small as 
to be practically invisible in fully brittle fractures. 

The fracturing consists of a succession of 
internal brittle fractures. The fracture, however, 
is not always entirely by cleavage, because a 
number of the crystals may be so orientated that 
they prefer to fracture by shearing, accompanied 
by distortion. Also, the “ bridges’’ between 
adjacent internal cracks may fracture in the 
shear mode. In such cases we have brittle frac- 
tures which are formed partly by cleavage and 
partly by shearing. 


EFFECT OF TEMPERATURE 


It is a well-known fact that the propensity to 
brittle fracturing in steel increases as the tem- 
perature is lowered. The effect is clearly shown 
by the many forms of test which have been 
proposed for the assessment of this propensity, 
such as the Izod and Charpy tests and many 
others. Each of these tests reveals a range of 
temperature over which the behaviour of the 
specimen changes, which range is known as the 
“transition temperature range.’’ The actual 
demarcation of this range is often rather indefinite 
and depends not only on the kind of test, but 
also on the criterion by which the behaviour of 
the specimen is assessed. Thus, in the Izod 
or Charpy test, which are essentially of the same 
kind, there are at least two criteria that can be 
used, i.e. the energy absorbed, and the character 
of the fracture. 

This kind of behaviour occurs in other tests 
also, so that if one studies a great deal of data 
derived from different tests on different steels 
even though all these are ordinary mild steels— 
a very confusing picture emerges. Indeed, this 
matter of deciding which test, and which criterion 
is the right one, may be regarded as the central 
problem at present facing engineers and metal- 
lurgists concerned about brittle fracture. 

Nevertheless, certain principles have already 
emerged from persistent studies of the mass of 
available data, such as the following : 

(1) In comparing the notch ductility of different 
steels it is undoubtedly essential to do so on the 


e Brief abstract of a paper read before the Manchester Associa- 
tion of Engineers on October 25, 1957. 


basis of the same test and the same criterion. 

(2) In order to assess the properties of a par- 
ticular steel it is essential to carry out a sufficient 
number of tests over a sufficient range of tem- 
peratures to reveal the character of the tran- 
sition curves. 

(3) In general, all tests provide two different 
types of criteria, one of which is based on duc- 
tility, measured, for example, by energy absorp- 
tion or deformation and the other is based on 
the character of the fracture, measured, for 
example, by the percentage of crystallinity. 

(4) In assessing the properties of a particular 
steel, both the above types of criteria should 
preferably be considered. 

There are some other principles which are not 
quite so well established. The first of these is 
that the character of the fracture is not very 
sensitive to geometry or kind of loading. This 
means that, apart from the usual scatter, the 
transition temperature ranges shown by many 
different kinds of tests on a given material are 
very similar, provided that character of fracture 
is adopted as the criterion. The other principle, 
which emerges from a study of many service 
failures, is that the character of the fractures 
found in service correlates fairly well with that 
found in the various tests. It appears, therefore, 
that the character of the fracture is a significant 
feature which should be considered in the 
interpretation of test results. 

Brittle fractures have occurred at quite low 
loads, even well below the yield-point, in actual 
service, and this meeds some _ explanation. 
Robertson has shown, by means of very ingenious 
tests, that if a brittle fracture is initiated, it can 
progress at a low stress, of the order of about 
one-quarter of the yield-point. The initiation at 
such stresses is, however, difficult. It appears 
from this and other indications that there is some 
minimum stress below which a brittle fracture 
cannot progress. This stress, which varies with 
temperature, might well be called the “ brittle 
strength for propagation.” 


EFFECTS OF WELDING 


The modern interest in brittle fracture has 
arisen mainly from some spectacular failures in 
welded structures. Rather naturally, therefore, 
the role of welding has been given a great deal of 
study. The present consensus of opinion on 
some of the main aspects is, briefly : 

(1) Geometrical Effects ——Clearly, any defect 
in a weld, such as lack of penetration, voids, 
cracks, &c., will have a similar effect to a geo- 
metrical notch, and so may facilitate the initiation 
of fractures. 

(2) Metallurgical Effects —The conditions in 
the weld metal and heat-affected zones will in 
general be different from those in the parent 
metal. Hardening, strain ageing, quench ageing 
and grain-growth may occur, all of which may be 
conducive to the initiation of fractures. 

(3) Residual Stresses——It is now well estab- 
lished, mainly as the result of work by Dr. Weck 
at Cambridge, that the residual stresses which 
arise from welding are the result of plastic flow 
produced by the uneven heating. This plastic 
flow is also the cause of strain ageing, mentioned 
above. The presence of these residual stresses in 
a region already embrittled by other effects, may 
be a potent factor in initiating brittle fractures. 

It has also been established, though perhaps 
not to the satisfaction of all the experts, that these 
factors do not cause brittle fracture unless the 
parent material is in a notch brittle condition. 
This means that if the parent metal is in a con- 
dition in which a brittle fracture can progress in 
it, the factors just mentioned may overcome the 
difficulties of initiation mentioned earlier, and a 
catastrophic fracture may ensue. If, on the other 
hand, the parent material is in such a condition, 
and at such a stress, that brittle fracture cannot 
in any case occur, the factors due to welding can 
have little effect. They may, however, cause 
short cracks to occur, and these would be 
potentially very dangerous if the material later 


went into a notch brittle condition, say, due to a 
reduction in temperature or an increase in 
stress. 


REMEDIAL MEASURES 


It is quite clear that in order to reduce the risk 
of brittle fractures, it is essential to avoid stress 
concentrations in the form of either geometrical 
notches or defects. It is also desirable to ensure, 
in so far as is possible, that the welds and heat- 
affected zones are free from defects, undesirable 
metallurgical effects, and residual stresses. These 
are, however, ideals which cannot always be 
attained in practical engineering structures and, 
therefore, the next line of defence must be taken, 
which is to ensure, in so far as is practically 
possible, that the parent metal will not be in a 
notch brittle condition at any temperature to be 
expected in service. In practice, this means that 
the transition temperature range of the parent 
steel should be as low as possible. In order to 
ensure this it is necessary to apply some form of 
mechanical test to the parent metal. 

it would, as an alternative to such a test, be 
possible to devise a metallurgical specification 
based on chemical composition, methods of 
manufacture and heat treatment, but it is found 
that the metallurgical variables affecting the 
desired property are so numerous and so complex, 
that such a specification would have to be very 
detailed and comprehensive, so that it would 
severely restrict the output of steel and would 
probably exclude some steels which would be 
satisfactory. 

The authorities responsible for the framing of 
specifications for structural steel have taken 
measures to ensure adequate notch ductility. In 
particular, Lloyd’s Register of Shipping has 
recently introduced amendments to its rules 
which will require, for certain parts of ships’ 
Structures, a Charpy V-notch energy of at 
least 35ft/lb at O deg. Cent., combined with 
a maximum crystallinity of 70 per cent. 


Energy Stored in Ingot [ron During Plastic 
Deformation 


NUMEROUS attempts have been made to 
measure the change in internal energy of a metal 
induced by plastic deformation. The earliest 
method to be employed was the determination of 
the difference between the mechanical energy 
expended in deforming the specimen and the 
energy evolved as heat during the deformation. 
Calorimetric methods have been used to compare 
the heats of solution of a deformed and an 
annealed specimen of the same metal. Results, 
however, are subject to considerable scatter. 
The most promising method depends on the 
determination of the difference in the heat 
content of annealed and deformed specimens of 
equal weight at temperatures up to a point 
sufficiently high to allow the release of all the 
energy stored during deformation. There have 
been several variations of the method, applied 
mainly to copper. H. Quinney and G. I. Taylor 
used two identical furnaces, heated by the same 
current, the annealed specimen being placed in 
one and the deformed specimen in the other. 
The temperature difference which developed 
between the two specimens as the stored energy 
was released was measured. Later, they designed 
a calorimetric furnace in which the cold-worked 
metal was heated in a vacuum, by means of a 
small heater inside the specimen, to a tempera- 
ture above its recrystallisation range at a con- 
trolled heating rate. By comparison of the 
heating curves of two successive runs, a tempera- 
ture difference could be observed at the range in 
which stored energy in the form of heat was given 
off in the first run. This energy could be calcu- 
lated from the product of the observed tempera- 
ture difference and the specific heat of the 
specimen at the temperature at which heat is 
given out. 

The principle of Quinney and Taylor’s method 
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with modifications has been adopted by T. P. 
Wang and N. Brown* to measure the energy 
stored in ingot iron deformed by torsion at 
25 deg., -- 82 deg. and —185 deg. Cent. Instead 
of heating up the cold-worked specimen a 
second time, they used two identical specimens, 
one cold worked and the other annealed. These 
were heated together and the instantaneous 
temperature difference between them was mea- 
sured. The stored energy liberated during 
annealing was similarly calculated. Armco iron 
rods, lin diameter, were annealed in a helium 
atmosphere for one hour at 950 deg. Cent. and 
cooled in the furnace. The material, machined 
to a gauge length of 4in and a diameter of 0-8in, 
underwent various degrees of torsional deforma- 
tion at room temperature and in a cold chamber 
at sub-zero temperatures. The cold-worked iron 
was machined with minimum delay and with 
precautions to minimise heating of the specimen, 
to 0:°765in diameter and 3-Sin long, and a 
0-257in hole was drilled right through the centre 
so that a 0-25in diameter resistance heater could 
be inserted. An exactly similar specimen was 
produced from the annealed sample. The two 
specimens, one annealed and the other cold 
worked, were mounted side by side (but in such a 
way as to eliminate heat exchange by conduction) 
within a copper radiation shield in a furnace, 
by means of which the radiation shield could 
always be kept at the same temperature as the 
annealed specimen at all temperatures above 
200 deg. Cent. The temperature difference 
between the cold-worked and the annealed 
specimen was measured with a differential 
thermocouple and measurements of the tem- 
perature of the annealed specimen were made 
almost simultaneously. The first annealing 
consisted of heating to about 650 deg. Cent. and 
cooling in the vacuum overnight. A second run 
provided a base line in evaluating the tempera- 
ture difference observed in the first run, and a 
third run was conducted as a double check. 
When no heat was given off, the reproducibility 
among the three successive runs was 0-2 deg. 
Cent. : 

The calculated stored energy for different tests 
are shown in the table. Release of the stored 


Stored Energy Released During Annealing of 


(Wang and Brown) 
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H. Esser, H. Cornelius and W. Banck,t who 
obtained the value 0-28 per cent for electrolytic 
iron, increasing to about 5 per cent for 0-3 per 
cent carbon steel. 


Flow and Fracture 


IN the Campbell Memorial Lecture, delivered 
before the American Society for Metals on 
November 6, 1957, Professor Earl R. Parker* 
pointed out that designers and constructors 
of advanced machines and structures are often 
hampered by inadequate materials. The pro- 
perties of materials fall into two classes, those 
that are structure sensitive and those that are 
not. Since one of the functions of a metallurgist 
is to control structure, he has potential control 
over one set of properties, but can do nothing 
about the other. He is powerless to change 
elastic constants, density, specific heat and heat 
of fusion or sublimation. On the other hand 
tremendous variations are possible in ductility 
and strength. Professor Parker reviewed the 
modern concepts of flow and fracture which 
have been developed during the last fifteen or 
twenty years. The achievements of the solid- 
state physicists during that period have not 
only increased our knowledge of why metals 
are so weak, but have pointed the way to new 
developments, both in metallic and in non- 
metallic materials. 

From the accumulated knowledge about 
the processes of flow and fracture, it would 
seem reasonable to conclude that certain non- 
metallic materials, particularly cubic ionic 
crystals, should exhibit plastic properties like 
those usually associated with metals. Earlier work 
on sodium chloride and on silver chloride 
strongly supported this conclusion. A rather 
large fundamental programme has _ recently 
been initiated to investigate the possibility of 
producing refractory ceramic materials which 
would be ductile at room _ temperature. 
Early results have been encouraging. Many 
ionic cubic crystals have been tested and, so 
far, all have been found to be ductile, or could 
be made so at 70 deg. Fah. The most encourag- 


Armco Iron Previously Overstrained in Torsion 
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energy took place in two stages, the major portion 
being released at a temperature range of from 
500 deg. to 650 deg. Cent., i.e. in the temperature 
range in which recrystallisation takes place. A 
sharp drop in hardness was observed in this 
range of temperature. The release of stored 
energy in the first stage was attributed to the 
processes which bring about elastic recovery. A 
given amount of twist required more energy the 
lower the twisting temperature, but that fraction 
of the input energy which is stored in the metal 
was roughly independent of the temperature of 
deformation. The stored energy increased with 
increasing strain when the straining temperature 
was the same, but a given plastic strain produced 
at a low temperature will store more energy than 
the same plastic strain produced at a higher 
temperature. For example, 2-5 turns at —185 
deg. Cent. stored 1-1 cal./g. against 0-45 cal./g. 
at —82 deg. Cent., and 4:5 turns at 25 deg. 
Cent. stored 0-6 cal./g. as against 1-05 cal./g. 
stored by only 3-5 turns at — 82 deg. Cent. 

The energy released as a percentage of that 
expended in deformation at room temperature 
(about 4:5 per cent) was considerably lower than 
that found by Quinney and Taylor for “ iron, 
though composition has a marked effect on the 
amount of energy absorbed by iron and steel 
in deformation. This was clearly shown by 








* Trans. Am. Soc. Metais, Vol. 50, Preprint No. 53. 





ing results were those obtained with magnesium 
oxide, Single crystals could be bent through 
substantial angles without fracture at room 
temperature. Surface elongations up to 20 
per cent have been obtained in the bend tests. 
There appears to be good evidence that a number 
of useful ductile ceramic materials will be 
developed within the next few years. 


Future of High-Temperature Metallurgy 


SPECULATIONS about the future developmert 
of high-temperature materials have been recorded 
by L. P. Jahnke, of The General Electric Com- 
pany, Cincinnati, Ohio.t Future demands will 
come mainly in connection with efforts to improve 
power-producing equipment of all kinds, and 
this will require greater useful strength at ever- 
increasing temperatures. In assessing the present 
position the criterion taken for useful strength 
was ability to sustain a stress of 10,000 Ib (4-46 
tons) per square inch for 100 hours without 
fracture, and it was considered that it would be 
very difficult to obtain this measure of useful 
strength at absolute temperatures above 80 per 
cent of the melting point (in degrees absolute) 


+ Archiv. fiir das Eisenhiittenwesen, 1936, Vol. 9, page 529. 

* A digest of the lecture appeared in Metal Progress, November, 
1957, page 65. 

tMetal Progress, October 1957, page 113. 
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of the basis metal. Alloys based on nickel and 
on cobalt were stated to retain this degree of 
strength up to 2000 deg. Fah, (1093 deg. Cent.), 
and this is respectively 79 and 77 per cent of their 
melting points in degrees absolute. The material 
showing useful strength at a temperature which 
is the highest percentage of its melting point 
(viz., 82 per cent) is sintered aluminium powder. 
Materials of very high melting point in general 
lose strength at a temperature which is a much 
lower percentage of their melting point. 

As possible methods of improving creep resist- 
ance at high temperatures, mention was made of 
the increasing use of melting and processing 
methods resulting in higher purity and greater 
perfection of structure, and the addition of 
controlled amounts and sizes of stable (insoluble) 
strengthening particles. In another thirty years 
such possibilities may be exhausted for the basis 
metals now in use, but niobium, molybdenum 
and tungsten were named as basis metals for 
development up to the end of the present century. 
The limit, in the light of present knowledge, must 
be related to the melting point of tungsten, and a 
figure of 3000 deg. Cent. (90 per cent of the melt- 
ing point) was mentioned. 

Finally, as a problem for the twenty-first 
century, there remained the possibility of raising 
the melting point of metals by achieving a new 
stable lattice structure in which the atom bonds 
are stronger than those we know about now. 
Such a transformation, Mr. Jahnke conjectured, 
might conceivably be brought about by a tech- 
nique involving high temperatures and pressures 
(as applied in making artificial diamonds), 
though increased strength might be accompanied 
by less welcome changes in other physical pro- 
perties—for example, a very high density. 


Dislocation Sites in Iron 

SOME notes on the observation of dislocation 
sites in iron by Mr. F. W. C. Boswell, the senior 
scientific officer of the physical metallurgy 
division of the Canadian Department of Mines, 
are given in a recent issue of Metal Progress. 
It is pointed out that etch pits at dislocation 
sites in several different materials, including 
some metals, have been reported by a number 
of investigators. Such observations have proved 
useful in studying the arrangement and motions 
of dislocations in crystals. The etch pits on iron, 
which are believed to be associated with indi- 
vidual edge dislocations, have recently been in- 
vestigated by the author, and the technique and 
conditions under which these pits are formed 
are briefly reported. , 

The work was done on high-purity, vacuum 
melted iron—** Ferrovac R,” obtained from 
Vacuum Metals Corporation of Cambridge, Mass. 
Its analysis in weight per cent was as follows: 
<0-01 per cent C, 0-004 per cent O,, 0-001 per 
cent Nz, 0:03 per cent Ni, 0-007 per cent Si, 
<0-005 per cent H,, <0-003 per cent S, other 
impurities <0-001 per cent. Specimens were 
electropolished in chromic-acetic acid according 
to the method described by C. E. Morris in 
Metal Progress, November, 1949, and im- 
mediately etched according to the following 
sequence : 

Etched in | per cent nitric acid in ethanol for 
1 minute ; rinsed in methanol ; etched in freshly 
made 0-5 per cent picric acid in methanol for 
5 minutes (agitate gently during this etching) ; 
and finally rinsed and dried. 

So far, pits have been observed at dislocations 
only in specimens slowly cooled from between 
750 deg. and 850 deg. Cent. (1375 deg. to 1550 
deg. Fah.). It appears probabie, states Mr. 
Boswell, that some segregation of solute is 
necessary before the highly selective etching 
process can occur. 

From the experiments briefly reported, it 
can be shown that the pits do form at the points 
of emergence of individual edge dislocations. 
It is considered that this technique for observing 
edge dislocations in iron should lead to the direct 
experimental investigation of dislocation inter- 
actions in this metal. The method should also 
be of use in the study of initial stages of the 
oxidation of iron, a phenomenon wherein the 
distribution of lattice imperfections is an im- 
portant factor. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


COMPOSITE STEEL AND CONCRETE 
CONSTRUCTION 

Sir,—The article in the issue of November 
|, 1957, and the letter to the Editor in the 
issue of January 10, 1958, lead me to believe 
that engineers will be interested to learn 
that a large building has been designed and 
is in course of erection in London, in which 
full advantage is being taken of the composite 
action between concrete and structural steel. 
The system employed combines the advan- 
tages of both forms of development of beam 
construction previously reported and due 
allowance is made for the composite action 
of steel columns and concrete casings. 

In the beams a medium weight joist is used. 
A plate is welded to the bottom flange only, 
and to the top flange are welded studs to 
form shear connectors as in current North 


Shear Studs 
L 











|____ Sleeve for 
Service Pipes 








~ Tension Flange Piote 


The 
castellated, thus having the advantage of 
providing economic depth for the tension 
flange plate without increasing the weight 
of the carrier beam. In addition, the rigidity 
of the unclad castellated joist preserves the 
obvious erection advantages of the pre- 


American practice. beam joist is 


fabricated structural steel framework. The 
beam is encased in concrete in accordance 
with British fire protection practice and the 
openings in the castellated joist are sleeved 
to form service holes through the beam. 

Full scale laboratory tests have been made 
and gauges are being built into the structure 
to enable in-situ test to be made. These 
tests are under the direction of Dr. Sparkes, 
of Imperial College, South Kensington. 
Until such time as the results of the tests are 
made public, relevant information can be 
provided for interested engineers. 

HERBERT WILSON, M.I.C.E. 
London, W.1, 
January 24, 1958. 


Sir,—Mr. J. Wheeler raised some inter- 
esting points in his letter of January 10. 
Many tests on all types of shear connectors 
showed that the most efficient was the spiral, 
the theoretical reasons being too lengthy 
for discussion in a letier. It is possible also to 
use the composite construction with the shut- 
tering for the concrete propped off the flange of 
the tee in a similar manner to Mr. Wheeler's 
diagram, in cases where concrete is not 
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placed round the web and flange of the tee. 
The use of the tee: section gives almost 
the same moment of resistance as that ob- 
tained from an R.S.J. because the neutral 
axis of combined steel-concrete beam lies 
virtually in the line of the top of the Tee or 
the upper flange of the R.S.J. Despite the 
difference in relative costs between materials 
and labour in Canada and the U.K., it 
would still appear economic to use a tee 
section since this is lighter to handle and 
therefore involves probably less labour in 
transporting and placing. The great advan- 
tages of composite construction lie in the 
increased speed of erection compared with 
reinforced concrete, and in the great reduc- 
tion in overall depth over normal filler joist 
construction. These two points, with the 
saving in weight of steel, are, of course, of 
great significance in multi-storey construction 

and in railway bridges. 
J. M. PLOWMAN 

London, W.C.2, 
January 20, 1958. 


NAVAL MAIN PROPULSION STEAM 


TURBINES 


Sir,—I have read with great interest the 
paper by F. J. Conlin and A. F. Veitch, 
abstracted from the proceedings of the 
Institute of Marine Engineers, in the 
October 18 and 25 issues of THE ENGINEER 
on the Y.E.47A project, and follow quite 
clearly all parts noted. In the paragraph 
dealing with 1, 2, 3, 4, progressive nozzle 
opening i.e. 1, 2, 3, 4 nozzles on cruising 
turbine with clutch in, and then clutch out 
cruiser and 1, 2, 3, and 4 nozzles progressive 
opening on the main turbine, this action being 
fully automatic with main turbine throttle 
opening. In reading this paragraph and 
applying the sequence to actual steaming 
conditions, | should be pleased to know the 
sequence of operation in the engine-room 
under the following conditions : 

Steaming on one boiler and cruising 
turbine up to say 23 per cent full power in 
open sea i.e. clutch in, exhaust from cruiser 
driving main turbine from the fifth stage. 
Astern turbine under vacuum. 

Now consider (a) an emergency full astern 
up to absolute safe maximum boiler power 
(6) normal full astern without warning, sa‘ 
for exercise. Consider now briefly what i: 
happening when the changeover is made : 

(1) Boiler room warned immediate. 

(2) Ahead throttle closed smartly. (I 
assume glandsteam is also automatic.) 

(3) Astern throttle opened and ahead 
turbines checked and reversed up to maxi- 
mum allowed revolutions per minute or 
in the case (a) to maximum safe limits. 

Now in closing the ahead throttle which 
is On cruising turbine, 4, 3, 2, 1 nozzles are 
progressively closed, but the clutch is still in, 
and the chief or E.R.A. or stoker on watch 
will have no time to reach the back of the 
turbine to manually de-clutch the cruising 
turbine before going astern. According 
to one paragraph under the operational 
characteristics, when rapid movements or 





> 


Jan. 31, 1958 


AND LITERATURE 


astern working is known, Le. entering or 
leaving harbour, the clutch of the cruising 
turbine is out. I have not read any article 
on the design and medium of operation of 
this clutch when changing over from cruiser 
to main turbine and vice versa, but I would 
assume this operation to be the hydraulic 
servo or electric solenoid, as steam operation 
when the clutch is not in use for long periods 
at sea would tend to waterlog either pipes 
or operating cylinder. If my assumptions 
are correct would not a solenoid for with- 
drawing quickly the clutch to the cruising 
turbine on such occasions be feasible, 
worked from the closed position of the main 
turbine throttle. 

Main turbine throttle closed—clutch out. 

Main turbine throttle opening—clutch in. 

Some slight time lag would be necessary 
on the opening throttle position to enable 
the clutch to be in before the cruising turbine 
Started to turn, and the clutch engaging 
when the ahead throttle is opened should be 
of comparatively slow engagement. I should 
welcome any replies to these observations. 

HARRY L. BLACK 
Technical Director, 
Hudswell Clarke S.A. (Ptyv.), Ltd., 
Johannesburg, 
January 22, 1958. 


Book Reviews 


Electromagnetism and Relativity. By E. G. 
CuLLwick. Longmans, Green and Co., 
Ltd., 6 and 7, Clifford Street, London, 
W.1. Price 63s. 

IN this country the teaching of the electro- 

magnetic theory of moving media to engineers 

was always a much neglected subject. Many 
engineers may have known only from hearsay, 
if at all, that after the only partly successful 
attempts of Heaviside, Lorentz, Cohn and 
Abraham the correct electrodynamics of 
moving bodies was discovered by Einstein 
in 1906, and elegantly formulated in “* space- 
time form” by Minkowski in 1908. The 
classic textbook of Abraham and Becker 
relates to stationary media only, Becker's 
brilliant second volume (1933) has unfor- 
tunately remained untranslated to this day. 

Even Carter’s excellent textbook, The Electro- 

magnetic Field in its Engineering Aspects, 

1954, devotes only a brief last chapter to 

relativity and moving media. There exist 

a few fully adequate expositions of rela- 

tivistic electromagnetic theory, such as Strat- 

ton’s, but these are of a post-graduate level, 
and most mature engineers may feel reluctant 
if they are asked to learn tensor analysis as 

a key to the electromagnetism of moving 

bodies, via relativity. No wonder that some 

rather futile discussions on unipolar induction 
have been going on in public (and many more 
in private) long after Becker had shown that 
unipolar induction is a relativistic effect. 
Professor Cullwick has done a great 
service to engineers, and to teachers and 
students of electrical engineering, by writing 
this book, in which the correct, relativistic 
electromagnetic theory of moving media 
is introduced and explained in great detail 
without space-time, without tensor analysis 
and with a minimum of transformations, 
which for some reason are particularly 
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badly assimilated by the engineering mind. 
(Modern physics thrives on them.) The 
author starts with relativity, but goes over 
at the earliest opportunity to the field 
equations of moving media in the familiar 
vector form. Moreover he does this in two 
stages, so that engineers who are interested in 
first order effects only need not read beyond 
page 194. He makes a further great con- 
cession to the engineering mind, by his 
**Component-Field Theory” in which he 
analyses the field into two components, 
one deriving from outside sources, the other 
from the moving body itself. It is very 
likely that thereby he will achieve his pur- 
pose of “enabling exact solutions of practical 
problems to be obtained by straightforward 
physical reasoning instead of by the solution 
of simultaneous equations involving the 
resulting field alone.” This first part of the 
book suffices for opening up to the engineer 
such new fields as Bullard’s theory of the 
magnetic field of the Earth, and Alfvén’s 
magneto-hydrodynamic waves. 


The individual touch of the author is very 
noticeable in the second, more advanced part 
(pages 195-277) dealing with second order 
effects, electromagnetic energy and momen- 
tum. The centre piece is what the author calls 
his * hypothesis of identity of kinetic and 
magnetic energy.” We would not call this 
a hypothesis because as far as_ the 
classical theory is concerned this is a purely 
deductive result, as safe as the electro- 
magnetic equations themselves. It is a mathe- 
matical fact, found first by Maxwell, that the 
magnetic energy can be equally well imagined 
to be located in the dielectric, with a density 
$H.B., as in the current conductors, with a 
density 4A.J, where A is the vector potential 
and J the current density. These are not 
two different hypotheses, but only two 
pictures of the same phenomenon. Both 
give the same total energy, which alone is 
accessible to experiment. The author goes 
one step further, and shows that (by a special 
‘gauge transformation”’) it is legitimate 
to identify the vector potential with A 
(m/e)v, assuming that the current is carried 
wholly by electrons, with velocity v. From 
the point of view of macroscopic theory 
this too is a harmless mathematical trans- 
formation, as may be seen directly from the 
fact that it connects the unmeasurable 
vector potential A with the equally unmeasur- 
able velocity v of the conduction electrons. 
We will not dispute that such an identification 
may have great didactical value, like the 
Poynting vector, which is also unverifiable, 
and yet can never lead to wrong conclusions. 
We do not think (and in this matter the 
author does not appear to be unduly opti- 
mistic either) that this “‘ hypothesis”’ might 
lead to the explanation of new facts, beyond 
the reach of classical theory, when it is 
applied to such new phenomena as super- 
conductivity. This is highly unlikely, because 
the physics of metals is entirely ruled by 
Pauli’s Principle, which is wholly beyond 
the reach of any classical macroscopic field 
theory. 

The author’s statement (on page 160) 
“thus, inside a long magnet we can adopt the 
idea that the magnetic flux rotates ’’ (with the 
magnet) is a similarly harmless picture, not 
a physical statement, as there is no possibility 
of making measurements inside the magnet, 
but this too may be didactically valuable. 


Though Professor Cullwick may not have 
added to the physics of electromagnetism, 
he has certainly made a great and praise- 
worthy contribution to its teaching, and it 
may be hoped that this will become a famous 
and popular textbook. 
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Year Book of the Physical Society, 1957. 
The Physical Society, |, Lowther Gardens, 
Prince Consort Road, London, S.W.7. 
Price to non-members, 12s 6d. 

THE Physical Society’s year book for 1957 
opens with the presidential address, Professor 
N. F. Mott’s “The Physics and Chemistry 
of Metals,” in which the author discusses 
the ways in which physical methods are 
helping to explain the nature of the metallic 
bond. The paper ends with some observa- 
tions on the influence of chemical or 
bonding forces on the mechanical properties 
of metals. H. C. Urey’s Guthrie lectuie, 
‘“*Meteorites and the Origin of the Solar 
System,” follows ; he reviews chemical evi- 
dence bearing on the origin of the solar 
system, and evidence for the existence of 
primary objects (with lunar mass) during 
the early history of that system. The dis- 
ruption of such primary objects, and the 
accumulation of the debris to form planets 
and asteroids is discussed. 

The Thomas Young oration, delivered 
in 1957 by J. Guild, gives the author’s 
observations on the behaviour of diffraction 
gratings. It is succeeded in the year book 
by a summary of J. G. Daunt’s paper, 
“The Magnetic Refrigerator for Temperatures 
below | deg. K,” and full reproduction of 
C. E. Wynn-Williams’s address, “* The Scale- 
of-two Counter.” Papers on hyperons and 
K-mesons, the measurement of the velocity 
of light, the International Geophysical Year, 
the supply and distribution of liquid helium, 
and recent trends in acoustics also appear. 

The year book contains a record of the 
Society’s proceedings and its accounts. It 
is bound in paper covers and has 132 pages. 


Design of Steel Structures. By E. H. GAYLORD 
and C. N. GayLorp. McGraw-Hill Pub- 
lishing Company, Ltd., McGraw-Hill 
House, 95, Farringdon Street, London, 
E.C.4. Price 60s. 

Tuis latest addition to the very comprehen- 

sive McGraw-Hill series of publications on 

civil engineering subjects deals with the design 
of steel structures and is intended to cover 
the groundwork of this subject in the normal 
college course for civil engineering students. 
For the young engineer, as distinct from the 
mathematician, the acquisition of theoretical 
knowledge is but the means to the end, and 
only in the application of the theory to the 
designing of an actual structure does he find 
the satisfaction of fulfilment. This volume 
very adequately meets its purpose of intro- 
ducing the student to practical design, and the 
interested student who assimilates its con- 
tents will find himself well-equipped for his 
post-graduate launching into the design of 
steel structures. Nor will he find the perusal 
of its pages a painful task, for the admirable 

format of the book develops the subject in a 

manner which is at once logical and interest 

provoking. 

The introductory chapter, which deals with 
design procedure, loadings, impact and fac- 
tors of safety, most effectively presents the 
fundamentals in the proper perspective and 
promptly brings theory face to face with the 
practical facts of life. The importance and, 
in many cases, the difficulty, of accurately 
assessing the loadings on the various types 
of structures are discussed and all the factors, 
including dead and live loads, wind, earth- 
quake and blast loads from atomic bombs are 
dealt with in an informative and interesting 
manner. The following chapter, which is 
devoted to a general review of the usual types 
of building and bridge structures and of 
structural metals with their means of con- 
nection by bolts and rivets or by welding, 
introduces the processes of fabrication and 
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techniques of construction. The succeeding 
sections on tension members, compression 
members, beams, combined stresses, con- 
nections and plate girders, lead in orderly 
fashion to the consideration of the design of 
industrial buildings, steel bridges and multi- 
storey buildings. In this section there are 
presented and discussed the design calcula- 
tions for a plate girder railway bridge, an 
industrial ore storage building (this in 
aluminium), a truss girder highway bridge, 
and the multi-storey steel-framed Lever 
building on Park Avenue, New York. The 
concluding chapter brings the student up to 
date with an introduction to the subject of 
plastic design. 

The book is well illustrated by pictures, 
diagrams and worked examples, and the 
numerous references by footnote throughout 
the text to other literature are a valuable 
feature in enabling the reader to investigate 
further any particular aspect of the subject. 
While the book is, of course, basically 
American in its use of American units, 
terms and standard specifications, this does 
not detract from its value as an up-to-date 
text book in the hands of British engineers. 
They will, we feel sure, not take too seriously 
the use of a bulb head in place of a flat 
bottom rail on page 255. 


THE ENGINEER Buyers Guide 


THE 1958 edition of The Engineer Buyers 
Guide has just been published and one free 
copy is being despatched by post to all direct 
postal subscribers. Arrangements have also 
been made for all regular readers who buy 
THE ENGINEER through newsagents to receive 
a free copy. 

In the “* Buyers Guide” section there are 
now over 32,000 entries arranged under 
approximately 2300 classified headings with 
1300 cross references to help the user find 
what he wants. Any subscriber or regular 
reader not receiving a copy should write to the 
Manager, THE ENGINEER, 28 Essex Street, 
Strand, London, W.C.2. Additional copies 
are obtainable at 7s. 6d. each (postage 
Is. 9d. extra). 


Books Received 


Whitaker's Almanack, 1958. J. Whitaker and 
Sons, Ltd., 13, Bedford Square, London, W.C.1. 
Price 18s. 6d. 

Synthesis of Passive Networks. By E. A. Guillemin. 
Chapman and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 120s. 

Conference Terminology. By Jean Herbert. Cleaver- 
Hume Press, Ltd., 31, Wright’s Lane, Kensington, 
London, W.8. Price 12s. 6d. 

Year Book of the Heating and Ventilating Industry. 
Technitrade Journals, Ltd., 8, Southampton Row, 
London, W.C.1. Price 10s. 6d. 

Aluminium in Building. By E. 1. Brimelow. Mac- 
donald and Co. (Publishers), Ltd., 16, Maddox 
Street, London, W.1. Price 42s. 

Standard Batch Control. By J. L. Burbidge. 
Macdonald and Evans, Ltd., 8, John Street, Bedford 
Row, London, W.C.1. Price 35s. 

Advanced Mathematics for Technical Students, 
Part II, Second edition. By H. V. Lowry and H. A. 
Hayden. Longmans, Green and Co.,-Ltd., 6 and 7, 
Clifford Street, London, W.1. Price 21s. 

Personnel Management in the Small Firm. By 
J. M. Collingridge and M. Ritchie. Institute of 
Personnel Management, Management House, 80, 
Fetter Lane, London, E.C.4. Price 4s. 6d. 

The Treatment of Trade-Waste Waters and the 
Prevention of River Pollution. Edited by Peter C. G. 
Isaac. Public Health Engineering Section, Depart- 
ment of Civil Engineering, University of Durham, 
King’s College, Newcastle upon Tyne, 1. Price 45s. 

Explanatory Handbook on the British Standard 
Code of Practice for Reinforced Concrete (No. 114, 
1957). By W. L. Scott, W. H. Glanville and F. G. 
Thomas. Concrete Publications, Ltd., 14, Dartmouth 
Street, Westminster, London, S.W.1. Price 12s. 6d. 
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Sir Alexander Gibb 


Sir ALEXANDER Gips, G.B.E., C.B., F.R.S., LL.D., died at his 
home at Hartley Wintney on January 21, at the age of eighty-five. 
His family has a tradition of distinction in civil engineering, and he 
represented the fifth generation, in direct succession, of civil 
engineers. His career was unique in another respect, too : he 
achieved his reputation first as a contractor, then as an engineer in 
high positions in governmental service, and finally as a consulting 
engineer and as the founder of the firm of Sir Alexander Gibb and 
Partners. 

Ajexander Gibb was educated at Rugby School, and always 
intended to be an engineer. His inclination was to go into the 
electrical side, which, in 1890, when he had to make his choice, was 
in its very early infancy. His advisers, however, considered that 
he would come under better teachers if he followed his forebears on 
the constructional side, and accordingly, on leaving school, he went 
to University College, London, where the engineering laboratories 
had been founded by Sir Alexander Kennedy, F.R.S. Then, in 
1891, he became a pupil of Sir John Wolfe Barry and Henry Marc 
Brunel in their Westminster office. 

After four years’ pupilage, which included one year as outdoor 
inspector on the Lanarkshire and Dumbartonshire Railway, he 
continued for another five years on Wolfe Barry’s staff. During 
this latter period he was employed as resident engineer on railway 
widenings and extensions, including the widening of the Metropolitan 
Railway (Harrow to Finchley Road section), and the Bow and White- 
chapel Railway, both heavy jobs in which the resident engineer had 
to do most of the work, nowadays usually done at head office. 

In 1900, Gibb joined his father’s firm Easton Gibb and Son, who 
were in the course of constructing Kew Road Bridge. As managing 
director of Easton Gibb and Son, he was engaged later on a dock 
wall at Ipswich, the Gateshead and Dunston Railway widening, 
extensions at the Alexandra Dock, Newport, costing over £1,250,000 
and finally, from 1909 to 1916, contracts running into £4,000,000 


for the construction of the Naval Base at 
Rosyth. It was in great measure due to his 
initiative and powers of organisation that 
this great base, with its dry docks, was com- 
pleted two years earlier than intended, just 
in time to dock the battleships and cruisers 
damaged in the Battle of Jutland, fought on 
May 31, 1916. 

In 1916 Gibb accepted a new appointment 
under Sir Eric Geddes, with whom he was 
to be closely associated in various Capacities 
for some years. He was now chief engineer, 
ports construction, to the British armies in 
France ; his responsibility was to prepare 
for reconstruction of ports and railway 
junctions demolished by the retreating 
Germans. His next appointment, created 
for him by Geddes, was civil-engineer-in- 
chief, Admiralty. Here he was concerned 
with measures to counter the U-boat menace, 
including the famous mystery towers—an 
idea which, though too late to be of service 
before the Armistice, was applied to anti- 
aircraft defence in the Thames estuary and 
elsewhere during the second world war. Gibb 
was granted a C.B. for his services to the 
armies in France and a K.B.E. on appoint- 
ment to the Admiralty. His work there was 
recognised by advancement to G.B.E. 

It was once more Geddes, by then 
Minister of Transport, who appointed Gibb 
his director-general of civil engineering in 
1919. He had to create a new department 
in a new Ministry while dealing with a variety 
of problems connected with communications 
in the British Isles. Among the projects 
which came under his review were the 
Channel tunnel and the Severn barrage, his 
report on the latter advocating the English 
Stones site, and a pumped storage reservoir. 

In 1921 Sir Alexander decided to set up 
aS a consulting engineer and a year later 
took for his offices Queen Anne’s Lodge. 
Much of his early work was done in con- 
junction with Dr. Merz and Colonel McLel- 
lan, the consulting electrical engineers. The 
most notable of these joint enterprises was 
the 535MW Barking power station, Humber 


River hydro-electric scheme in Newfound- 
land and in 1926 to 1929 the 103MW 
Galloway hydro-electric project. Other 
early works included an investigation into 
the foundations of St. Paul’s Cathedral and 
the building of the Aquarium in the London 
Zoological Gardens. 

There were many works overseas on which 
Sir Alexander acted as consulting engineer. 
He was adviser to Canadian National Ports, 
to New Zealand for the Arapuni hydro- 
electric station, to Australia for the 
Sydney Dock, to Burma for the Port 
of Rangoon, to India for a number of pro- 
jects, to the Admiralty for certain aspects 
of the Singapore Naval Base, to Venezuela 
for the extension of La Guaira Harbour, and 
to Colombia for sea walls at the mouth of 
the Magdalena River, with a new port at 
Barranquilla. He also arranged the purchase, 
manning and despatch of two destroyers 
built in Portugal for the Colombian Navy. 
At home he was engineer to the Kincardine 
road bridge opened in 1936 and for the 
widening of the old Menai Straits bridge. 
In the period 1933-38 he was responsible 
for many schemes of industrial engineering, 
laying out sites for factories, such as Guinness 
brewery at Park Royal and _ industrial 
development of trading estates in the de- 
pressed areas. It was his policy to group 


round himin these schemes teams of 


specialists such as architects, and heating and 
ventilating engineers and others; his firm 
grew to be one of the largest in the country. 

In 1938 chiefly due to overwork and ovet- 
strain he was taken ill, and when war broke 
out in 1939 he was not fit enough to be given 
an appointment comparable with those 
he held during, and just subsequent to, the 
first world war. His consolation lay in the 
manner in which the Government made use 
of his organisation and of the team of engin- 
eers which he had so carefully built up over 
a period of years, first for the construction 
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of many new ordnance factories, and later 
for other war activities such as new steam 
electric power stations, and underground 
factories. 

Sir Alexander’s interest in the social 
and scientific life of the world of engineering 
was also characterised by a _ ubiquitous 
activity, and he held high offices in numerous 
institutions and similar bodies, such as the 
Royal Fine Arts Commission, of which he 
was the first civil engineer to be a member. 
Most of his published writings are presi- 
dential addresses or discourses of similar 
nature. There is one exception: in 1935 
his “Story of Telford” was published. 
He held that Telford, above all others, 
should be considered the founder of the 
profession of the civil engineer, and the great- 
est exponent of that profession ; a point of 
view ably explained in his book. 

He was also very conscious of the contri- 
bution which civil engineers had made to the 
improvement of life, by the arts of road and 
harbour construction and the like. This he 
expressed forcefully in his presidential 
address to the Institution of Civil Engineers 
in 1936. In this sense he was an Empire- 
builder, and the Empire stood, in Sir Alex- 
ander’s view, forthe benefits which all these 
works brought in their train. ‘* The basis 
and justification for the existence of the 
Engineer”’ he said “and his contribution 
to civilisation exist in the fact that the applica- 
tion of science to practical use is in fact 
Engineering. Without the Engineer I would 
claim, civilisation as we know it would never 
have been achieved.... he has changed 
the face of the world and created the British 
Empire. It is in no spirit of boasting that 
I would say that.’ He could see no limit in 
the future, to the achievements of engineers, 
but he affirmed that, with the bewild- 
ering speed of new developments, control 
was essential. He called for a brake on the 
continuous disintegration” of enginecring 
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institutions and societies, and tried to 
implant in the mind of every engineer the 
idea of co-operation. One broad policy to 
inspire and guide all engineers and a body 
of engineering opinion so authoritative as 
to command attention in politics and admini- 
stration would be, he said, the greatest and 
perhaps the only safeguard for the future 
of civilisation. 


G. LESLIE WATES, J.P., COMP.I.E.E. 


Mr. G. LESLIE WATES died at his home near 
Dartford on Wednesday, January 22, after 
a long illness. Until recently Mr. Wates was 
chairman and joint managing director of 
Johnson and Phillips, Ltd. A solicitor by 
profession, Mr. Wates was a partner in the 
well-known firm of J. D. Langton and Pass- 
more, but his activities were not confined to 
law and he was very prominent in industrial 
life. He was chairman of the board of 
directors of the Canning Town Glass Works, 
Ltd. He became associated with Johnson 
and Phillips, Ltd., as far back as 1907, and 
was appointed to the board of directors in 
1927, becoming chairman in 1931. On his 
resignation as chairman, due to failing health, 
he was appointed honorary president of the 
board. 

His work and influence in the service of the 
electrical industry were considerable. He was 
chairman of the Cable Makers Association 


Prefabricated Railway 


Bridges 


Welded plate girder bridges of the * half-through”’ designa- 
tion have been designed by the Western Region of British 


Railways in a completely standardised form for spans from 


26ft to 100ft. 


assembly is confined to bolting components together, and 


can be done by unskilled labour. 


have been constructed. 


STANDARD design for half-through 

welded plate girder underbridges with 
prefabricated steel floors has been adopted 
on the Western Region of British Railways 
and already several bridges have been recon- 
structed utilising this design. Spans varying 
in length between 26ft and 100ft are bridged 
by the standardised design which is a de- 
velopment of early designs of welded spans 
with floors of either combinations of fabri- 
cated steelwork and reinforced concrete or 
prestressed concrete connected to the main 
girders with high strength bolts. The new 
design incorporates steel floor units with 
cross girders resting on shear plates and 
bolted to the sloping flanges of the main 
girder stiffeners ; between each of these 
units there is a single pressed steel trough 
which not only provides drainage for the 
ballasted track but also, through the bolts 
securing it to the plating on the units, gives 
a continuous steel deck imparting lateral 
stiffness to the span without that absolute 
rigidity which can result in high deforma- 
tion stresses caused by interaction between 


The bridges are prefabricated, and site 


Several of these bridges 
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during 1946-47, and chairman of the Council 
of BEAMA, 1950-51, when he initiated a 
scheme for endowing a Chair of Electrical 
Engineering at Cambridge University. Mr. 
Wates was a Companion of the Institution of 
Electrical Engineers and a member of the 
council from 1955-57. His interests in 
education and the humanities were exempli- 
fied by his chairmanship of the board of the 
Woolwich Polytechnic, his membership of 
the executive committee of Roffey Park 
Rehabilitation Centre, and his governorship 
of the Woolwich War Memorial Hospital. 


R. H. GREAVES, D.Sc. 


WE record with great regret the death of 


Dr. Richard Henry Greaves, which occurred 
at his home, at 68, Eltham Park Gardens, 
London, S.E.9, on January 20. Dr. Greaves, 
who was seventy-one, was formerly director 
of metallurgical research at Woolwich 
Arsenal. R. H. Greaves was born in Wales 
and studied at the University College, 
Cardiff. Early in his professional career, 
he spent six years or so as a lecturer in 
metallurgy at Cardiff. In the first world 
war, actually in 1916, he was appointed to 
the staff of the metallurgical research de- 
partment of Woolwich Arsenal, a department 
to which he contributed much valuable 





the floor system and the main girders, 

All parts are completely finished in the 
shops so that assembly on site, confined to the 
tightening of high strength bolts in clearance 
holes, can be completed without skilled 
labour. The deck units are fully waterproofed 
on top, the troughs are asphalted inside 
and both, together with the main girders, 
are painted completely, under cover, in the 
fabricator’s shops, leaving only the laying 
down of some bituminous compound applied 
over the bolts of the junction of the units 
to the troughs as well as the painting of the 
bolts through the stiffeners to be carried 
out after erection on site. 


THE RANGE OF SPANS 


The width of the span is governed by the 
depth of the main girders and the con- 
struction depth (i.e. the dimension from 
rail level to the underside of the span) the 
deeper girders in the longer spans having to 
be spaced further apart to clear the structure 
gauge. Three standard designs of floor 
units suffice to cover any length of span 
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work in the succeeding thirty years. In 1932, 
Dr. Greaves became director of metallurgical 
research at Woolwich ; in that appointment 
he was responsible for all kinds of research 
projects that the department had to under- 
take prior to and throughout the second 
world war. He retired in 1946, and for 
some months thereafter did a great deal of 
work in connection with the formation of 
the Institution of Metallurgists. Dr. Greaves 
was a Fellow of that Institution, a Fellow 
of the Royal Institute of Chemistry and a 
Member of the Iron and Steel Institute. 

To us, the death of R. H. Greaves is a 
personal loss, as for many years he had 
written regularly on metallurgical matters 
for this journal. From 1935, until such time 
as paper restriction during the war compelled 
us to suspend its publication, Dr. Greaves 
edited our monthly supplement The Metal- 
lurgist, and in the years since the war he has 
contributed the “ Metallurgical Topics” 
which appear every month. The last -of 
these topics from his pen are included 
elsewhere in this issue. These contributions, 
like the many others he made to technical 
literature, were always faultlessly presented, 
We gratefully remember R. H. G’s. readiness 
at all times to help. At all times, too, he 
was modest about his own achievements, 
achievements which, during his long pro- 
fessional career, were by no means inconsider- 
able. 





in the range between 26ft and 100ft with 
the main girders spaced up to 14ft, 16ft 9in 


and 18ft 3in centres. The main girders, 
both outer and intermediate, for single and 
double track spans and differing in web 
and flange sizes for every 5ft of span length, 
are covered by fifteen different standard 
drawings. In skew spans the standard 
rectangular floor units are used as far as 
possible ; but different angles of skew 
necessitate the preparation of special designs 
for the end units. Apart from this the only 
drawing that has to be specially prepared 
for each bridge is a general arrangement. 


THE MAIN GIRDERS 


The main girders are designed to carry 
the Bridge Stress Committee (1928) live 
loadings A, B, and C at 6r.p.s. on square 
spans and no reduction in flange or web 
sections is made for skew spans. Flanges 
are usually parallel although one of the 
first bridges, namely that over the River 
Severn, near Pool Quay in Montgomery- 
shire, which is illustrated overleaf, was an 
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Trial shop erection at Chepstow of a skew bridge of standard design. This bridge was erected at Hayes at 


night and the erection work is shown in progress 


illustration 


exception. There hog-back girders were asked 
for, for esthetic reasons, straight cuts 
in the top of the web plates being accepted 
so that the flange-to-web fillet welds could 
be laid down by an automatic welding 
machine which would have been impossible 
had the top flanges been curved. The top 
flange plates are narrower than the bottom 
ones so that the floor units can be lowered 
down between the main girders (there is 
a clearance of at least fin between each end 
of the cross girders and the edge of the.top 
flanges) and placed on the shear plates 
without any need for moving the main 
girders laterally after they have once been 
landed in their final place on the bedstones. 
Stiffeners arranged in pairs on the inside 
of the girders are spaced to suit the cross 
girders in the floor units. The flanges of 
the intermediate stiffeners are connected 
to both top and bottom flanges by longi- 
tudinal fillet welds. On the outsides of the 
main girders short stiffeners are applied 
at both flanges, those at the tension flange 
resisting any tendency of the flange plate 
to dish upwards as the girder deflects. At 
the bearings full-length stiffeners are fitted 
on both sides and narrow end plates are 
welded to the web plate for the sake of 
appearance. 

Butt welds in the flanges and in the web 
are completed before the plates are brought 
together ; and in the tension flanges where 
notch ductile steel (ND.1) with a thickness 
not exceeding 2in is specified, the quality 
of all butt welds is checked by radiographic 
examination and none is accepted unless 
it is absolutely free of blemishes. A marked 
preference is shown for machine welding, 
especially for the joining of the flange plates 
to the web, the fillet welds being made with 
deep penetration electrodes in an automatic 
welding, machine. This is because of the 
higher quality of weld assured by the machine 
process in comparison with hand welding 
where the stopping, every time an electrode 
has to be changed, and the fatigue of the 
welder can have adverse effects on the work. 
It is for this reason that it is preferable to 
add the stiffeners to the webs after the all- 
important flange-to-web fillet welds have 
been finished. 


during a night-time possession of the line in the 
on page 179 


GIRDER BEARINGS 

Spans up to 70ft in length are fitted with 
stepped bearings, blocks of steel 6in thick, 
bearing on mild steel bedplates held in 
position by dowels dropped into holes and 
grouted in, in the bedstones, after erection. 
The contact surface on the underside of the 
bearing block is machined in the direction 
of movement and a taper of yin in 24in 
prevents any overloading of the front right- 


Underside of the Pool Quay bridge. The prefabricated floor units and their 
bolted attachments to stiffeners in the main girders can be clearly seen 
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angled edge of the block under the deflection 
of the span. The contact surfaces are lubri- 
cated and the bedplate is temporarily 
attached to the bearing before dispatch 
from the works. This simplifies work on 
site as the bedplates, correetly located on the 
bearings, are lowered with the girders on 
to the bed stones. After erection the tem- 
porary connections are cut away and the 
span is then free to move on the bedplates. 
The attachment of the bearings to the main 
girders is by high strength bolts in clearance 
holes. Spans longer than 70ft are fitted 
with welded mild steel knuckle bearings 
with manganese-bronze slipper plates at the 
expansion ends. 


PREFABRICATED STEEL FLOOR UNITS 


The standard rectangular units consist 
of a pair of cross girders together with the 
appropriate stringers spaced to suit the 
tracks. Single line floor units weigh about 
3 tons ; those for a double track span with- 
out an intermediate main girder weigh up 
to 11 tons. The edges of the plating are 
shaped to accommodate ballast plates and 
the intermediate trough units. The connec- 
tions between the cross girders and the 
main girders are designed so that the whole 
of the shear load is carried by the shear 
plates while the high strength bolts carry 
two-thirds of the bending stresses induced 
by conditions of fully rigid end-fixity. 
Originally such joints were designed to 
carry the whole of these stresses, but stress- 
recordings show that one-third of them 
were dissipated through flexing of the steel- 
work. Where, due to skew or some other 
reason, deformation stresses become greater 
than can be conveniently carried by rigid 
connections, special joints are designed to 
allow the cross girders to deflect without 
any end restraint. 

The width of the units is not more than 
9ft 6in so that they 
can be transported flat 
on a wagon by rail. 
Accurate fitting of the 


units to the main 
girders is essential. 
Jigs ensure proper 


alignment of the parts 
during welding and 
some contractors em- 
ploy small manipula- 
tors. The shear plates 
on the ends of the 
cross girders and on 
the stiffeners on the 
main girders are tack- 
welded in position dur- 
ing a trial assembly 
of the whole of the 
steelwork in the shops 
and the completion 
of these welds is left 
until the parts are 
broken down and 
turned over so that the 
welds can be made in 
the downhand posi- 
tion. In skew spans 
the end floor units are 
specially designed to 
suit the particular angle 
of the crossing. Here, 
too, the size of the 
units is limited so that 


they can be loaded 
flat within the load 
gauge. 


TROUGH UNITS 
The single pressed 
Steel troughs are con- 
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Erection of a bridge of standard design at Pool Quay on the River Severn. The hog-back main girders 
are exceptional and were specified to improve the appearance of the bridge 


nected to the floor units by high strength 
bolts screwed from above into nuts welded 
to the underside of the floor plating. These 
bolts, spaced at 4in centres to ensure a 
watertight joint, are tightened with pneu- 
matic wrenches. Here, as in all other 
connections made in the field, the joints 
are completed from above without scaffold- 
ing underneath the span. 

At the sides of the floor units the water- 
proofing stops short of the ballast plates 
which, bolted on in the works, can be easily 
replaced in the future without interfering 
with traffic. The insides of the troughs 
above the asphalt are coated with a bitu- 
minous compound applied during erection 


and extending up to the waterproofing 
and tiles on the floor units. All contact 
surfaces at joints connected with high 


strength bolts are left unpainted. 


SITE ERECTION 
With the main girders set down in their 
permanent positions on the bedstones, the 
deck units can be lowered down on the 


shear plates just as quickly as cranes can 
handle them: and, provided sufficient bolts 
have been inserted to keep the shear plates 
in contact, erection can be completed, the 
ballasted track laid and trains allowed 
across at speeds which are restricted only 
until the final tightening of all the high 
strength bolts and the proper aligning of 


181 


the permanent way has been completed. 

In one bridge near Llanymynech, in 
Shropshire, where plate girders 170ft long 
spanned three openings, advantage was 
taken of the fact that individual floor 
units could be removed again after erection. 
Here their removal gave access for rail 
cranes, handling bracings being fitted to the 
cylinder piers. 


BENEFITS OF STANDARDISATION 

Standardisation of medium length bridge 
spans benefits every branch of a railway 
civil engineering department from the drawing 
office to those responsible for future main- 
tenance. One, or at the most two, sheets 
of new drawings are all that is required for 
each reconstruction ; fabrication costs less 
because the platers and welders become 
familiar with the work, and _ repetition 
enables the same jigs to be used over and 
over again ; while to those concerned with 
erection on site, assembly becomes almost 
mechanical ; and to the bridge examiners 
looking after the structure the similarity 
and complete accessibility of all parts of 
different spans is most welcome. 

The designs described here have been 
prepared in the steelwork office at Paddington 
under the direction of Mr. M. G. R. Smith, 
M.I.C.E., the chief civil engineer of the 
Western Region. Contracts for the supply 
of a number of these bridges have been let 
to the Fairfield Shipbuilding and Engineering 
Company, Ltd., to Horseley Bridge and 
Thomas Piggott, Ltd., and to Jesse Tildesley, 
Ltd. The first two firms delivered the steel- 
work for the bridges at Pool Quay and 
Llanymynech respectively. 


Tests on Large Stainless Steel Bellows 


Stainless steel bellows have been proposed as expansion joints in the cooling-gas 
circuits of nuclear reactors, but doubt has been thrown on the efficacy of a weld 


between such bellows and the mild steel pipework. 


We give below a description of 


tests performed by a bellows manufacturer to show the feasibility of the proposal. 
The description is based on the manufacturer's report. 


TAINLESS steel bellows appear to offer 
certain advantages for use as expansion 
joints in the cooling-gas circuits of nuclear 
power reactors. Teddington Aircraft Con- 
trols, Ltd., of Cefn Coed, near Merthyr 
Tydfil, South Wales, has conceived the 


idea that such bellows could be welded satis- 
factorily to the mild steel piping called for 
in contemporary designs. The company has 
carried out some rigorous tests on a special 
rig at Cefn Coed, and the first stage in 
the programme has now been completed. 





Fig. 1 (Left)}—The test rig on its refractory brick base. 


A large mild steel cylinder envelops the experimental bellows assembly, the entry 


pipe for the heating 


gas, and the quenching system. A Bristol ‘‘ Proteus’? flame tube, used to supply exhaust gas through the lid of the cylinder, can be seen in position. 
Fig. 2 (Right}—Owing to the faulty welding of one of the constraining rings, three convolutions were blown out into a single bulge, as shown in this picture 
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Fig. 3—The manner in which the experimental bellows assembly is placed in the containing cylinder is 
shown in (a). The hot exhaust gas is led in through the thin-walled secondary cylinder inside the bellows 
assembly. The detail of the end-ring and the welding to the bellows and the inner drum is shown in (6) 


Part of the test rig is illustrated in Fig. 3. 
This shows how the bellows is welded to 
mild steel end-rings that are, in turn, welded 
to the heavy inner drum. Two steel pipes 
are welded into the inner wall, one for the 
passage of compressed air and the other for 
a pressure gauge. A third pipe shown in 
the figure is to admit or release water. The 
general method used for testing is to heat 
this assembly with the exhaust from a gas 
turbine flame-tube, and then to quench with 
jets of cold water aimed at the top and bottom 
welds. A pressure test at 250 1b per square 
inch is carried out at the maximum tempera- 
ture for two minutes in each cycle of 





Fig. 4—Broken end of restraining ring, showing faulty 
weld and grossly inadequate penetration 


heating and quenching, and the system 
examined for leaks under the same pressure 
after each quenching. 

Fig. 1 shows the large mild steel cylinder 
in which the bellows assembly is enclosed. 
Water-jet rings are mounted at the top and 
bottom in the space between the bellows 
and the cylinder. A third spray ring 
directs jets on to the top inner surface of 
the bellows (as indicated in Fig. 3). The 
Bristol * Proteus” flame-tube can also be 
seen in Fig. 1, together with the pipe leading 
the hot exhaust through the lid of the 
cylinder. Air supplied at about 41b per 


second supports combustion, and the gas 
emerges at 750 deg. to 800 deg. Cent. 


THE BELLOWS 


The bellows used in the tests is of 18/8 
Stainless steel. With internal and external 
diameters of 66-625in and 72-312in respec- 
tively, an effective area of 3790 square inches 
and six convolutions, it has a mean rate of 
about 61601b per inch. It was designed to 
accommodate an axial movement of +-4in, 
and an angular movement of +0-8 deg. 
The bellows started as a drum made of six 
rectangular sheets of 16 s.w.g., butt welded 
together by argon arc without filler, and 
with the joins running parallel to the 
axis. The five restraining rings (see Fig. 3) 
were made of stainless steel bars rolled to 
shape and flash butt welded at the join. The 
convolutions were formed, and the re- 
straining rings added, on a machine specially 
designed and built by the company.* 

It was required that failure should 
not occur at the maxima of 250lb per 
square inch and 500 deg. Cent., but the only 
possibility of trouble was seen in the effects 
of thermal shock. The test procedure briefly 
outlined above (and given in greater detail 
below) was therefore resolved upon. Thermo- 
couples were attached to measure the tem- 
perature at the top and bottom welds, top 
restraining ring, and the bellows skin, while 
a fifth thermocouple was used to check the 
temperature of the gas. The first three 
thermocouples were considered to be the 
most important, and their outputs were con- 
tinuously fed to a three-channel Kent record- 
ing thermometer. The outputs from the two 
last-named were observed on moving-coil 
meters, and noted at five-minute intervals. 


Test HISTORY 


The planned schedule was as follows :— 
(1) Hydraulic test under 450 1b per square 
inch ; examination of welds for leakage 
and marking of any leaks observed. (2) 
Expulsion of water, aided by compressed air. 
(3) Heating until the three important tem- 
peratures (see above) reached 475 deg. to 
500 deg. Cent.; application of 250 Ib per 
square inch for two minutes on attainment 
of these temperatures. (4) After complete 
release of pressure through valve, quenching 





* The company states that the design of this machine was 
based both on its twenty-five years’ experience in the manu- 
facture of fiexible metal bellows, and on the fruits of its 
collaboration with the Solar Aircraft Co., of San Diego, U.S.A. 


1 





Jan. 31, 1958 


of bellows by water sprays. (5) Filling of 
bellows with water and application for two 
minutes of 250 Ib per square inch air pressure ; 
check for leaks. This cycle from (2) onwards 
was to be repeated 200 times. 

All went according to plan for the first 
twenty-three cycles, but it was then noticed 
that the indicated skin temperature was 
varying erratically. Inspection showed the 
thermocouple involved to have come adrift 
and the bottom restraining ring to have 
broken. The convolution normally held by 
this ring had been blown out into a bulge 
encompassing three convolutions, as shown 
in Fig. 2. It was found that the broken ring 
had been wrongly welded by a contractor, 
and had therefore failed at the joint (see 
Fig. 4). The ends had sprung so violently 
apart that they had bent the stiffening 
flanges inside the containing cylinder. 
The bellows itself was dented but not frac- 
tured, and, after a pressure test had proved 
satisfactory, the heating and quenching 
sequence was resumed as before. 

At the seventy-second cycle the system 
failed to hold the test pressure, and a 12in 
crack was found in the weld between mild 
steel and mild steel at the bottom of the 
assembly (Fig. 5). This was chiselled out and 





Fig. 5—Close-up of fracture in the weld between the 
inner drum and the bellows flange 


rewelded, and the test programme continued. 
However, in the course of repair, it was 
noticed that the severe thermal stresses had 
caused a circumferential split several inches 
long in the inner drum of the bellows 
assembly. A second weld failure occurred 
at the eighty-third cycle, displaced by about 
50 deg. from the site of the first crack. Again 
the faulty portion was chiselled out and the 
joint rewelded. Cycling continued to a total 
of 103 repetitions without further trouble. 

The next stage, in which it is planned to 
use a large number of strain gauges to study 
the distribution of stress in the convolu- 
tions, has still to be embarked upon. It 
is hoped that a further report will be issued 
later. 





PROTECTIVE PACKAGING.—There is available from 
Hairlok Laboratories, Ltd., Power Road, Chiswick, 
W.4, a brochure describing the “ Atlas’’ system of 
modular protection. Sheets, 18in by 18in, of thirty- 
six or eighteen cuboids of rubberised hair joined by a 
hin flash, are cut and folded to fit around the package 
to be protected. Diagrams show the arrangement 
necessary for cubical packs of varying sizes and 
weights, and there is a table of accelerations sustained 
in a known free fall by a nominally loaded module. 
Details are also available of the Universal Returnable 
Pack for small objects. 
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Lightweight High Efficiency Pumps 


NEW design of continuous self-priming, 
self-lubricating pumps adaptable for a wide 
range of applications which is now being made 
by Holman Bros., Ltd., Camborne, Cornwall, 
was recently demonstrated in London. The 
essential characteristics of this new design are a 
light compact construction, relatively low power 
requirements, an ability to handle both light 
and thick viscous fluids and to deal with air 
and liquid in any proportions in a system. This 
pump was invented by Mr. James W. Goodyear 
and is of particularly ‘simple design and con- 
struction, as can be seen from the assembly 
diagram and photographs we reproduce. It is 
of positive axial flow design and its principle of 
operation can be seen from the photograph of 
the model. The pump has only two moving 
parts—a rotor of screw form, which meshes 
with slots in a rotating plate to produce a pulse- 
less pumping action which is virtually positive. 
The main pump body is of split construction 
and the rotor is supported in taper roller bearings 
which are carried in separate end blocks. 
Mechanical seals running on ground and lapped 
faces completely isolate the bearings; and 
chambers in the blocks between the bearings 
and seals are fully vented to atmosphere to 
ensure that no fluid pressure can build up against 
the bearing assembly. The metal rotor is integral 
with a screw of special form, and as it rotates 
a close fluid seal is provided against a surrounding 
rubber stator which is formed in the main 
chamber of the pump. The plate wheel rotates 
freely on a plain bearing and the slots in its 
outer annular section of rubber are spaced 
to mesh in the rotor screw and provide a positive 
sliding seal which renders the screw action 
positive and pulseless. All of the rubber-to- 
metal engaging surfaces are effectively lubricated 
by the fluid being pumped to ensure that 
frictional losses are reduced to a minimum. 


The normal driving speed range of these 
pumps is from 750 to 3000 r.p.m., although 
much higher speeds can be used if required. 
They can be adapted for most forms of drive 
pulley, electric motor, internal combustion 
engine or air motor. The drive can be either 
clockwise or anti-clockwise without call for 
structural modification, other than the correct 
selection of the line connection to the appro- 
priate inlet and outlet sides of the pump. The 
pump parts in contact with the fluid can be made 
in different materials to suit particular media 
such as acids, solvents, oils, &c. 

At present three sizes of these ‘‘ Goodyear ” 


pumps are available with suction and delivery 
connections for I}in, 14in and 24in lines. 
drives from 4 to 16b.h.p., 
from 44 to 


With 
these pumps cover 


a range of outputs 167 g.p.m 





Typical motor-driven pump. This pump with a cast 

iron body weighs just over 20lb. With a ?h.p. 

1500 r.p.m. drive it is designed to deliver 15 g.p.m. 

against a head of 50ft with a suction lift of 25ft. With 

a 3-2h.p. 3000 r.p.m. drive the delivery is 30 g.p.m. 
against a 200ft head 





4—Plate wheel 
B—Cheek plate. 
C—-Pin-plate wheel. 
D-—Shaft-rotor drive. J—Ring-face sea! 
E~-Rotor. K—*O”’ ring 


F—Spacing sleeve-rotor 
G—Stator 
H-—Seal-shaft face 


L—Block. R—Seal 

M—Seal S—Half coupling. 
N—Bearing T—Adaptor. 
P—Cover r—**V"* pulley 


Q—Locking ring V—Half casing 


Component parts of self-priming, self-lubricating positive axial flow pump 


When shut-down valves are fitted in the de- 
livery side of a pipe system the pump can be fitted 
with a special relief valve which automatically 
lifts at the selected pressure. In the event of the 
shut-down valve being closed in the delivery 
line the whole of the output is re-circulated 
through the relief valve to the suction side of 
the pump and damage is prevented to either 
the pump or its drive. A hand lever is also 
provided for operating this relief valve. which 
can also be used when starting up a pump 
against a long full pipeline, particularly when 
handling viscous fluids 


against heads from SO0ft to 200ft with a suction 
lift of 25ft. Delivery pressures up to 85 lb per 
square inch may be employed and suctions of 
274in of mercury are possible. The makers point 
out that the output of a pump is virtually inde- 
pendent of the head and is proportional to the 
speed ; the head or pressure developed is inde- 
pendent of the speed. 

The performance figures quoted by the makers 
for the largest and smallest of the three sizes 
of pump made are interesting when compared 
with their overall sizes and weights. The smallest 
size has overall dimensions of 74in by 6in by 2in 





Sectioned model of self-priming pump showing the 
rotor screw in mesh with slotted plate wheel 


and in cast iron weighs only 44 1b. With a shaft 
input of 4 b.h.p. at 1500 r.p.m. and a suction lift 
of 25ft it discharges 54 g.p.m. of water against 
a head of S50ft or at a pressure of 22 lb per square 
inch. With a shaft input of 2 h.p. at 3000 r.p.m. 
the delivery is stated to be 10 g.p.m. against a 
head of 200ft or a pressure of 87 !b per square 
inch. The largest pump has overall dimensions 
of 164in by 144in by 9in and in cast iron weighs 
1244 1b. With a shaft input of 4 b.h.p. at 1500 
r.p.m. and a suction lift of 25ft it is stated to 
deliver 80 g.p.m. of water to a head of S50ft or a 
pressure of 22 Ib per square inch. Witha 16 b.h.p 
at 3000r.p.m. drive the delivery is 155 g.p.m. 
against a total head of 200ft or at a pressure of 
87 Ib per square inch. 

In the course of the demonstrations given 
with the pumps they were shown handling water, 
a thick viscous treacle, dirty heavy :ump oils 
and light liquids with complete success, under 
freezing conditions in the open air. In one rig 
pumping under “ snoring ’’ conditions the pump 
ran with air alone passing through and repeatedly 
re-primed without difficulty to pump a very small 
quantity of water mixed with air. A prototype 
form of portable petrol-engine-driven tire pump 
showed another application of these lightweight 
high capacity pumps ; and a compact vertical 
pump arrangement which was demonstrated has 
been developed for marine installations. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


MEMORANDUM ON STANDARD CONDI- 
TIONS FOR USE DURING THE TESTING 
AND PRECONDITIONING OF ELECTRICAL 
INSULATING MATERIALS 

No. 2844 : 1957. Price 3s. This memorandum 
has been prepared to bring together in a single publi- 
cation the conditions of temperature, atmospheric 
humidity and liquid immersion which are in general 
use in the United Kingdom for the testing of electrical 
insulating materials and their preconditioning before 
test. The conditions adopted as standard are mainly 
those specified in various British Standards for elec- 
trical insulating materials. They are largely based 
upon the methods of testing and conditioning recom- 
mended by the British Electrical and Allied Industries 
Research Association, and many of them have been 
in general use in the electrical industry for as long as 
thirty years. It is intended that, as far as possible, 
new British Standards and revisions of existing 
standards for electrical insulating materials should 
specify conditions for testing and preconditioning 
selected from those given in this standard, and that 
these conditions should be generally adopted in the 
testing of such materials. The range of standard 
conditions dealt with is wide enough for suitable 
conditions to be selected, so that either of the primary 
objects of conditioning can be achieved. These 
objects are to obtain greater reproducibility of test 
results by partiy counteracting the variations of the 
properties of the material due to the past history of 
the test specimens (often known as “ normalising ”’), 
and ensuring uniformity of conditions during the 
testing, and to determine in what way exposure to 
certain temperatures and humidities, or a 
in liquids, affects the properties of a material, 
subjecting specimens to specified conditions before = 
during the test or both. 
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Structure of the U.K. Atomic 
Energy Authority 


ir was announced on January 23 that the 
Prime Minister is to appoint Mr. W. R. J. Cook, 
at present Deputy Director of the Atomic 
Weapons Research Establishment, Aldermaston, 
as a full-time member of the Atomic Energy 
Authority. Mr, Cook will be one of the members 
who are required by Section I (3) (a) of the 
Atomic Energy Authority Act, 1954, “to be 
appointed from amongst persons appearing to 
the Prime Minister to be persons who have had 
wide experience of, and shown capacity in dealing 
with, problems associated with atomic energy.” 
Mr. Cook will be appointed from February 17, 
1958, and his appointment will run for five years. 

This new appointment makes it possible to 
progress towards certain alterations in the 
structure of the Authority. Three full-time 
members of the Authority have hitherto each had 
three kinds of responsibility. First, they have 
had executive control of one or more of the 
Authority’s establishments. Secondly, they have 
been responsible for formulating policy on, and 
for broad oversight of, the subjects constituting 
their own special fields (research, production and 
engineering and weapons). Thirdly, they have 
had to join with their colleagues in considering 
and deciding jointly on the general policies to 
be pursued by the Authority. The purpose of 
the alterations which are being made is to free 
these members from their executive duties, and 
thus enable them to devote more time to their 
other responsibilities. 

Sir John Cockcroft, who, since the setting up 
of the Authority, has held the posts of Member 
for Scientific Research and Director of the 
Atomic Energy Research Establishment, will be 
succeeded in the latter post on February 17 by 
Dr. B. F. J. Schonland (the present Deputy 
Director). 

Mr. Cook will be responsible at board level for 
policy questions concerning the Authority’s pro- 
duction factories and the engineering aspects 
of the Authority’s work. Since Sir Leonard 
Owen was appointed managing director of the 
Industria! Group in September, 1957, he has had 
executive charge of the establishments in that 
group. Sir William Penney will continue to be 
Member for Weapons Research and Develop- 
ment and, pending the appointment of a new 
director of the Atomic Weapons Research 
Establishment, he will continue to hold that post 
also. The duties of Sir Donald Perrott, Member 
for Finance and Administration, and of Mr. W. 


Strath, Member for External Relations and 
Commercial Policy, are unchanged. 
Research on Special Steels 
IN our issue of September 27, 1957, we 


illustrated and briefly described the titanium 
melting department at the Brightside Works, 
Sheffield, of William Jessop and Sons, Ltd. The 
production of titanium and its alloys is one of 
the firm’s recent developments, and to this end 
the vacuum melting process has been adopted. 
The firm is now using the vacuum melting 
technique in the production of “ Vacumelt ” 
alloy steels. 

The firm is one which has a long history. It 
was established in 1774 when the first William 
Jessop started to make converted bar and 
crucible cast steel. Before many years had passed 
the business had grown sufficiently to encourage 
William and his sons to rent some tilt hammers 
and rolling and slitting mills on the site of an 
old iron forge at Brightside, the present location 
of the company’s main works: the site was 
purchased in 1846. Since the early years of the 
present century, William Jessop and Sons, Ltd., 
has concerned itself principally with the production 
of special alloy steels, with a particular interest in 
more recent times in high-temperature steels. 
This has inevitably led to a great deal of 


research and development work being undertaken. 

The firm set up a research department nearly 
thirty years ago when the control analytical 
laboratory at the Brightside works was extended 
to undertake some investigational work. During 
its early days the work of the research department 
developed slowly, but there was a rapid increase 
in the size and the activity of the research 
organisation when the firm began the production 
of high-temperature steels and alloys. Seven years 
ago, William Jessop and Sons, Ltd., acquired 
Whiston Grange, a country mansion near 
Rotherham, and there it has built up a research 
centre for long-term investigational and develop- 
ment work. The activities at Whiston Grange 
include researches associated with the vacuum 
melting process, and for some time the laboratory 
has been operating an induction furnace of 20 Ib 
capacity ; in the light of the satisfactory results 
obtained a larger production furnace, of 600 Ib 
capacity, is being installed. Then, the develop- 
ment of heat resisting materials has inevitably 
meant a continually increasing demand for creep 
testing facilities, with the result that there are now 
more than 200 creep units in constant use in the 
laboratory. 

One method adopted by the firm for vacuum 
melting is the consumable arc melting process 
whereby air melted material is used as an electrode 
and remelted under vacuum. By this method 
ingots weighing up to 30 cwt are being produced, 
and with the new plant being installed it is 
planned to turn out ingots of up to 3 tons in 
weight. The other method of vacuum melting 
practised by William Jessop and Sons, Ltd., is the 
high frequency induction process whereby the 
complete melting from raw materials and the 
subsequent casting of the ingot is carried out in 
an evacuated chamber. 


Soil-Cement for Highway 
Construction 


AT a meeting of the Southern Association of 
the Institution of Civil Engineers, which was 
held at Chichester, on Thursday, January 16, 
a lecture on soil-cement for highway construction 
was delivered by Mr. L. S. Blake, A.M.I.C.E., 
of the Cement and Concrete Association. Mr. 
Blake surveyed the historical development of 
soil-cement, starting in South Carolina, U.S.A., 
in 1935, and tracing its development to the present 
day. He pointed out that the growth of soil- 
cement in America had been continuous and, 
to date, there were 110 million square yards of 
soil-cement pavements in the U.S.A., equivalent 
to about 8000 miles of 24ft carriageway. The 
practical use of soil-cement in this country did 
not start until after the war, but we now had 
twelve years’ experience with the material, and 
2,500,000 square yards had been laid, including 
work on airfields, trunk roads, housing estates 
and other paved areas. 

This background of twelve years’ experience, 
Mr. Blake continued, had shown that soil-cement 
was a most reliable material, and that its use 
could lead to great economies in road construc- 
tion. Laboratory testing techniques and con- 
struction methods were now well-established, 
and special mixing plant had been developed. 
Mr. Blake predicted that the use of soil-cement in 
this country would grow, and would be extended 
to the field of structural foundations, for use as 
filling material at bridge abutments. There was 
now a need, he said, for ready-mixed soil-cement 
for use on the smaller jobs, such as road works 
less than about 5000 square yards in extent, and 
road widening. With ready-mixed soil-cement 
it would be possible to make use of waste 
materials available throughout the country. 
There were many materials which, by themselves, 
were unsuitable for road construction, but when 
stabilised with comparatively small proportions 
of cement, would provide the road base with far 
greater load spreading capabilities than good 
quality granular materials. 





Ship Radar Development 


A NEW design of ship radar has been intro- 
duced by the British Thomson-Houston Com- 
pany, Ltd., and has been given the name 
** Escort.”” Many new design items are incor- 
porated in the equipment, the most important 
being the ability to provide visual appraisal of the 
tactical possibilities of a situation as it develops, 
in contrast to the older method of plotting or the 
use of tables subsequent to obtaining spaced 
measurements with a conventional P.P.I. The 
new development is the outcome of the realisation 
that radar must not be regarded as only a “ look- 
out’’ but must be able to provide rapid and 
accurate assessment of the action to be taken to 
prevent dangerous situations developing. 

Four main units of compact and lightweight 
construction form the “ Escort’? equipment, 
which is suitable for fitting to ships ranging from 
liners to trawlers. To meet various requirements, 
four forms of P.P.I. display can be selected, at 
the turn of a switch. There is the ** Chart Plan” 
presentation, and at this control setting the centre 
of the rotating sweep, which is the ship’s position, 
travels across the display at a speed and in a 
direction corresponding to the movement of the 
ship on the chart. This movement gives the 
display a fixed frame of reference so that sta- 
tionary objects are represented by stationary 
echoes, while moving objects provide echoes 
which draw “ tails *’ behind them and so indicate 
their true course. Although the * Chart Plan ”’ 
presentation provides an automatic plot, it is 
not easy to extract from it the relative data 
which includes closest-approach distance. To 
provide this information there is one position of 
the display selector switch from which the 
“Chart Plan” shift-generators can be halted as 
required, so that the “ tails’’ of the echoes will 
turn and indicate their relative courses. Other 
positions of the selector switch provide relative 
displays of either “* North Upwards ”’ or ‘* Ship’s 
Head Upwards.” 

To keep the *“ Chart Plan” display unaltered 
for long periods, it must be “ off-centred ”” so 
that the heading marker passes through or close 
to the geometrical centre of the picture. A 
‘“* Vantage Point ”’ off-centring circuit is provided 
and ensures that the display remains unaltered, 
since the centre of the rotating sweep moves 
instantly to the optimum position. Picture 
orientation for each display selector switch 
position is automatically corrected by the 
‘Auto Trim” device, which is of particular 
importance with a ** North Upwards’ picture, 
where incorrect alignment would not be immedi- 
ately apparent from the display. An electronic 
bearing marker enables the bearing of echoes to 
be determined when the display is off-centred. 

The display system includes a 12in diameter 
aluminised cathode-ray tube and provides seven 
ranges, from 0 to #, 14, 3, 6, 12, 24 and 48 miles. 
Range calibration rings are provided at 4, 1 or 
4 miles, and the minimum range is thirty yards, 
which also is the range discrimination value, 
while the range accuracy is given as +2 per cent 
and the bearing accuracy as +4 deg. The 
scanner unit is both light in weight and simple in 
design and the newly-developed aerial, which 
has a length of 763in, gives a reduction in side 
lobe levels, the maximum side lobe being 32 
decibels down on main beam. Other particulars 
of the aerial system are horizontal beam width 
1-4 deg. and vertical 24 deg., while the scan 
speed is 20 r.p.m. In the transmitter system the 
wavelength is 3-15cm to 3-19cm and the fre- 
quency 9420-9500 Mc/s and the pulse length 
0-12 and 0-25 microsecond, while the repetition 
rate is 1200 c/s. The modulator is of thyratron 
pattern and the “ Duplexing’’ system includes 
transmitter-blocker and broad band transmit- 
receive cells, while the peak radio-frequency 
power output is 45kW. 

Special items within the receiver system include 
“sea clutter’’ suppression, fast-time-constant 
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control and manual gain control. A mains 
input of 380/440V, three phase, 50/60 c/s a.c. 
or I10V or 220V d.c., is suitable for the 
power supply and the consumption is 1-3kW, 
while the maximum permissible mains voltage 
fluctuation is +20 percent. The scanner, display, 
transceiver and motor-alternator units weigh 
approximately 120 Ib, 140 Ib, 180 Ib and 186 Ib, 
respectively. 


Heavy Dumper 


A NEW heavy dump truck, built by Fodens 
Ltd., Sandbach, Cheshire, is the first vehicle 
application of the turbo-charged Rolls-Royce 
diesel engine. (See page 769, May 17, 1957.) 
The improved high-speed performance of the 
blown engine is exploited by a hydro-kinetic 
transmission using a_ Rolls-Royce-built Twin 
Disc three-stage torque converter. (See page 249, 
March 9, 1956.) 

In addition to the converter, which has the 
unusually high stall torque ratio of 5-3, there is a 
three-speed and reverse gearbox with indirect 
ratios of 0:75 and 2-03. This box is not used when 
on the move and the gears are selected by dog 
clutches: to allow them to be engaged with the 
engine running, the torque converter must be 
disengaged from the engine. The converter is not 
the “ DF,” with friction clutches to allow either 
converter, direct drive, or dynamic braking to 
be selected, but the “‘CO” with a heavy free- 
wheel; thus a separate clutch is needed. This 
takes the form of a Rockford over-centre plate 
clutch—instead of the usual push-pull control it is 
operated by a pedal which, each time it is pressed, 
alternately engages and disengages the drive. 
The drive is taken from the converter to the 
gearbox by a shaft with “ Layrub” couplings, 
and thence to the bevel drive; as is Foden practice, 
a transmission brake is fitted behind the gearbox. 
The bevel reduction is 3-71: it is housed in a steel 
casting to which the axle tubes are bolted, and 
oil is directed where it is required by deflector 
plates. The final reduction is by planetary gears 
in the hubs with a ratio of 4-94. The hubs run on 
roller bearings, the inner 15}in in overall diameter, 
and the wheels fit directly on to the outer peri- 
phery; they are retained by 14 cleats. Each rear 
brake is 194in diameter and 8in wide. The axle 
is bolted directly to the frame, but Belleville 
washers are fitted to prevent distortions of the 
vehicle twisting the axle. 

The front axle is a Kirkstall beam with taper 
roller thrust races on the swivel pins; the wheels 
are identical with those at the rear and are 
located on taper faces. The suspension is 
unusual in that the radius arms run to a point 
in front of the axle; the front wheels are not 
driven. Two transverse springs are used, pivoted 
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A turbo-charged oil engine with a best full-load consumption of 0-355 lb per horsepower hour and a torque 


converter, backed up by a three-speed gearbox, drive this 25-ton dumper. 


Notice the extension on the 


Steering column to allow a normal control layout 


at the centre and free to slide at one end. The 
steering gear is conventional, but a power 
cylinder, working through external linkage, has 
been added: control is completely non-reactive, 
and is arranged not to allow the wheels to be 
turned when the vehicle is stationary. The cab 
has been placed behind the engine, and a long 
extension is jointed to the steering column. 
All tyres are 18-00 by 25 with a 28 ply rating, to 
carry 17,500 Ib at 70 lb per square inch; this 
corresponds almost exactly with the gross vehicle 
weight, which is 104,000 Ib with 70,000 Ib on the 
driven wheels. 

The body, of 18 cubic yards capacity, is 
available with two different floor constructions, 
a tin plate reinforced by 3in by 3in angles for hard 
rock, or a sandwich of I4in oak with in steel 
above and -jin steel plate below. The sideplates 
are -j;in thick, all plate being of a grade highly 
resistant to abrasion and indentation. The body 
is tipped 65 deg. in eight seconds by a Ham- 
worthy pump; the control valve selects “lift,” 
* hold,” “‘ power down ” and “ float down.” 

Power services are not entirely hydraulic, an 
air supply from a water-cooled compressor at 
105 lb per square inch operating the brakes. 
Starting is by 24V electric supply. The vehicle is 





A load of cars on the first two-tier railway truck transporter 


capable of speeds up to 24 m.p.h. at full power 
or 30 m.p.h. unloaded. It is lIft wide and 
26ft 4in long. 


Motor-Car Transporter Truck for 
Railways 


WE illustrate a two-tier railway transporter 
truck for motor-cars designed and built by 
Newton, Chambers and Co., Ltd., Thorncliffe, 
near Sheffield. This truck has undergone 
successful tests on British and Continental railway 
systems and its owners, M.A.T. Transport, Ltd., 
have ordered twelve more from the same makers. 
It complies fully with British Railways require- 
ments with regard to the running gear and it has 
also been passed by the Wagon Standards Com- 
mittee as complying with R.I.V. regulations and, 
therefore, suitable for running anywhere on the 
Continent of Europe. 

The truck is 60ft 84in long over the buffers, 
weighs 25 tons, and accommodates a total load 
of 10 tons. Five cars may be accommodated on 
the upper deck and two cars on the lower deck. 

The vehicle has two hand-operated platform 
hoists which form its centre portion. When 
raised the top and bottom decks of each of these 
hoists move up together, to provide a flush top 
deck with the hoist in either the lowered or 
the raised position. When loading the truck the 
hoists are raised and end loading ramps placed 
in position to an end loading dock. A car is 
driven up the ramp and secured in position on the 
bottom platform of the furthermost hoist, which 
is then lowered, the top platform of the hoist 
becoming level with the deck. The second car 
is then driven up the ramp, secured on the inner 
hoist, and lowered as before. With these two 
cars on the lower deck, there is left above a flush 
top deck on which cars of almost any size may 
be accommodated, the clearances on this top 
deck being such that the largest saloon cars may 
be accommodated. The hoists are independently 
operated by hand winches and in the lowered 
position they rest securely on the framework 
of the truck so that no load is imparted on the 
wire ropes. 

It is stated that the truck is suitable for rail 
speeds up to 70 m.p.h., and fully automatic 
Westinghouse compressed air brake equipment 
is fitted as well as a through pipe for vacuum 
braking. Provision is made for the ready addi- 
tion of the vacuum brake cylinders should these 
be required at any time in the future. 

When brought into regular use the prototype 
truck was employed in taking loads of cars from 
the Oxford (Cowley) works of the British Motor 
Corporation, via Harwich and Zeebrugge to 
Cologne. On this regular service it brought 
German cars back into this country. 
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Industrial and Labour Notes 


Exports in 1957 

The Board of Trade has recently pub- 
lished* a survey of the United Kingdom's 
overseas trade in 1957. It shows that the 
growth of the volume of exports last year did 
not maintain the rate of 5 to 6 per cent 
achieved in the three preceding years. The 
conclusion reached is that for 1957 as a whole 
the increase in export volume was a little 
over 2 per cent. as : a 

As to the composition of exports, it is 
explained that engineering products continue 
to form a large share of the country’s export 
total. In 1953, engineering products con- 
stituted 37-6 per cent of the United King- 
dom’s export total value ; last year the 
proportion rose to 40-8 per cent. But last 
year, the Board says, there was a marked 
slowing down in the rate of growth of 
engineering exports. Aircraft, ships and 
boats, and railway vehicles, which were major 
contributors to the export increase in 1956, 
dropped back a little in 1957, though the 
decrease in aircraft exports was much more 
than offset by a big increase in the exports 
of aircraft engines. Exports of cars and 
chassis, which had suffered a setback in 
1956, increased again sharply last year and 
reached a record value of just over £158 
million. A spectacular rise in exports to the 
U.S.A. was sufficient to account for two- 
thirds of the increase last year, shipments to 
this market, in fact, forming about one- 
quarter of the country’s total car exports. 
Car exports to Canada last year were 42 per 
cent higher than in 1956. 

Exports of the engineering products 
classified as “‘ machinery other than electric, 
reached a value last year of £561 million, 
which was 11 per cent higher than in 1956. 
The markets in which these classes of 
machinery did well included Australia, New 
Zealand, ‘South Africa, Canada, the U.S.A., 
Western Europe, Kuwait, Iran and Japan. 
Exports of electric machinery and apparatus 
last year, at a value of £227 million, were 
5 per cent higher than in 1956. The ship- 
ments of heavy electrical equipment were 
greater last year, but exports of electric 
consumer goods failed to reach the 1956 level. 


Training for Foremanship 


The British Institute of Management 
held a “management development” con- 
ference at Harrogate last week. One of the 
subjects discussed was the training of fore- 
men. The matter was introduced by Mr. 
W. W. Ferguson, education and training 
officer of James Williamson and Son, Ltd., 
who suggested that industry was still guilty 
of regarding management and supervision as 
two separate and distinctive things. Super- 
vision, Mr. Ferguson claimed, was part of 
management and he urged that “the two 
should go hand in hand.” 

Mr. Ferguson said that, like many other 
people, he was very concerned about the 
present-day shortage of scientists, tech- 
nologists and engineers in industry. His 
main concern, however, was not only for the 
shortage that existed at the moment ; it was 
also for the situation which would arise when 
we got them, for who, he asked, was going 
to manage them? Never in its previous his- 
tory, Mr. Ferguson continued, had industry 
made such exacting demands on its leaders 
as it did to-day. Modern industrial progress, 
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whilst easing the physical burden of the 
workpeople, was increasing the burden of 
management, and the central problem in 
industrial countries to-day was that of finding 
and suitably rewarding the best managers. 
Far too often, Mr. Ferguson commented, 
men were selected on the basis of individual 
craftsmanship or length of service and made 
into foremen to be used as the “ pawns of 
managers.” An organisation, he urged, must 
have supervisors who were able to do their 
present jobs adequately and it must ensure 
“vitality and continuity” by preparing 
supervisors for new and more responsible 
jobs. 

Training in human relationships, Mr. 
Ferguson concluded, was one of the most 
important single aspects of foremanship 
training to-day. We were apt to think, he 
said, that machines had replaced or obviated 
human relationships, but, in actual fact, 
because of mechanisation and automation, 
the supervisor must pay more care and 
attention to human relationships. What was 
wanted, Mr. Ferguson asserted, was some 
form of training which would teach the fore- 
man how to think instead of teaching him 
what to think. 


Opencast Coal 


Last week, the Opencast Coal Bill was 
given a second reading in the House of 
Commons. The main purpose of the Bill, as 
explained to the House by Mr. Maudling, 
the Paymaster-General, is to remove the 
disadvantages and anomalies from the exist- 
ing provisions under which opencast coal- 
getting is carried out. At present, opencast 
mining is conducted under emergency legisla- 
tion covered by Defence Regulations. 

Moving the second reading of the Bill, Mr. 
Maudling said that there would be a con- 
tinuing need for opencast coal for a con- 
siderable period. Altogether, since opencast 
mining started, about 160 million tons of coal 
had been produced. The amount of ground 
taken up for the purpose was 109,000 acres, 
or just about a quarter of | per cent of all the 
agricultural land in the country. It was, 
therefore, fair to say, Mr. Maudling observed, 
that the very great value of the coal which 
had been extracted could be contrasted with 
the relatively small proportion of agricultural 
land taken up. 

Last year, Mr. Maudling continued, 
13,500,000 tons of coal came from opencast 
sites ; to import such a quantity would have 
cost about £100 million, most of which would 
have had to be paid in dollars. The Govern- 
ment considered that coal must be a plus and 
not a minus in the balance of payments, and, 
in fact, Mr. Maudling said, substantial pro- 
gress had been made in that direction. Last 
year, the net effect of coal was to earn more 
by exports than it cost to import coal ; that 
was a process which the Government con- 
sidered must certainly continue. The aim 
must be, Mr. Maudling urged, not only to 
meet our inland requirements, but also to 
expand coal exports. 


Employment in the Aircraft Industry 


In a recent written reply, the Parlia- 
mentary Sccretary to the Ministry of Labour 
Stated that employment in the aircraft 
industry as a whole remained high, in spite 
of the considerable reduction in defence work. 
At the end of November last the labour force, 





totalling nearly 270,000, was still larger than 
at any time prior to July, 1956, and was only 
3500 less than in November, 1956. The 
number of aircraft workers unemployed in 
December last, the reply added, was only 164 
more than at the beginning of last year and 
represented 0-5 per cent of the total labour 
force. 

On Wednesday of last week, the Minister 
of Supply, Mr. Aubrey Jones, met representa- 
tives of the Confederation of Shipbuilding 
and Engineering Unions. The Confedera- 
tion’s executive council had asked for such a 
meeting in order “‘to ascertain what the 
forward possibilities were in the aircraft 
industry and what arrangements the Govern- 
ment was making for the welfare of the work- 
people whose position appeared to be so 
seriously affected.”” The Minister of Supply 
pointed out to the union representatives that, 
with the reduction in defence orders, there 
was bound to be a contraction in the work 
available to the aircraft industry and its 
“ fringe ” firms. There were no Government 
orders available to make good the reduction 
in defence contracts and the aircraft industry 
must therefore concentrate increasingly on 
civil and export work. Success in that, the 
Minister observed, would be determined by 
the efficiency with which the industry 
reorganised itself. It was also desirable, 
the Minister added, that aircraft firms should 
diversify their activities, so that their other 
work could cushion the fluctuations in air- 
craft requirements. Provided the economy 
as a whole remained buoyant and output 
high, workers leaving the aircraft industry 
should have little difficulty, generally speak- 
ing, in getting work elsewhere. That, accord- 
ing to the Minister, had been the experience 
so far. 

The Minister assured the deputation of the 
close co-operation between the Ministry of 
Supply, the Board of Trade and the Ministry 
of Labour about proposed cuts in defence 
orders. Whenever possible, he said, full 
account was taken of the effect on local 
employment. The longest possible notice 
was given of cuts involving substantial 
redundancies so that advance arrangements 
could be made to help the workers find other 
work, and so that tenants could be found for 
Government factories which were released. 


Materials Handling 


For the past two years or so, a working 
party representative of management and 
trade unions, and appointed by the Bristol 
and Bath Productivity Association, has been 
examining materials handling methods 
employed by all kinds of firms in the Associa- 
tion’s area. The conclusions of this working 
party have been published this week in a 
pamphlet (price 3s.) which can be obtained 
from the Bristol and Bath Productivity 
Association, 34, Whiteladies Road, Bristol, 8. 

The investigation covered most aspects of 
materials handling, including manual hand- 
ling, palletisation, lorry loading, conveyors, 
lifting appliances, and pumping and suction. 
The working party’s conclusions on all these 
methods are prefaced by the general comment 
that about 30 per cent of Britain’s average 
wage bill for manufacturing industry is spent 
on handling materials during manufacture 
alone. Reduced prices, higher earning 
capacity and reduced capital expenditure, 
it is urged, could all flow from a reduction 
in the cost of moving and handling materials. 
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Transfer Machine with Rotary Work 
Fixtures 





In this transfer machine, seen here from the loading end, end plates of electric motors are turned and 


drilled in seven operations at five stations. 


The work is held on double-ended spindles which can be 


rotated for turning operations or indexed for drilling and tapping 


| bp the accompanying illustration we show a 
transfer machine of novel design which is made 
by Gebriider Honsberg, Remscheid-Hasten, 
German Federal Republic. The machine was 
built for the production of three different kinds 
of end plate for electric motors, varying in dia- 
meter between 300mm and 506mm. These parts 
require turning as well as drilling from both 
sides. With standard machines, it would have 
been necessary to employ three automatic lathes, 
four multi-spindle drills, and one multi-spindle 
tapping machine. On the other hand, two 
transfer machines of the present design are 
sufficient to do the same amount of work and 
they can both be operated by one man. 

Perhaps the most marked characteristic of the 
machine described here is the fact that turning 
operations are carried out with the workpiece 
rotating and the tool standing still, and not 
the other way round. This solution was moti- 
vated by the greater simplicity of the tooling, i.e. 
absence of balancing problems, and the greater 
ease with which the tool can be lubricated. 
Another reason was that where steel is to be 
machined, long chips are formed which, in the 
case of a rotating tool, tend to become entangled, 
while the chip flow from a stationary tool is far 
more satisfactory. 

Moreover, it is claimed that only with a rotating 
workpiece could the required concentricity of 
the various machined surfaces be reached. This 
was so because the whole of the finish machining 
could not be carried out at the same station nor 
with the same tooling. In consequence, con- 
centricity was dependent upon the indexing error, 
i.e. it was of the order of 0-01mm to 0:02mm for 
a new machine. By contrast, if the workpiece 
is held throughout on the same rotary fixture. 
any indexing errors are reflected only in errors 
in the machined diameters, and not in their 
relative position. This error, moreover, is stated 
to be small and of the order of 0:00014mm for 
an indexing error of 0- 1mm. 

The fixture in which the workpiece is held is 
clamped by an electro-mechanical key which is 
hydraulically fed in. Operation of the starting 
push button causes this clamping to take place 


and to be followed by the first machining opera- 
tion. Because of the severe requirements in 
respect of the magnitude of the rough machining 
forces and the accuracy of the finish machining, 
the fixture spindle has extra large journals (with 
a diameter of 160mm). The spindle is double- 
ended, and it is supported by high-precision ball 
bearings. At each station the fixtures are driven 
externally by means of a main motor and a creep 
feed motor, which are engaged at the start of each 
machining stage. For use at those stations where 
multi-spindle drilling operations are carried out, a 
system of indexing the spindle has been provided. 
After each turning operation, the creep feed 
motor positions the spindle, engages and locks 
the indexing, and uncouples the main drive. 

The motion of the fixtures from station to 
station is effected by a standard feed unit. This 
pushes against the fixture which is in the loading 
position at the head of the line and thereby 
advances the whole row of fixtures by one station. 
The fixtures are clamped automatically and when 
the preselected clamping pressure has been 
reached, operation begins at once if the opera- 
tions starting button has previously been pressed, 
or else as soon as this is done. 

At station 3, it was found possible to carry 
out two operations,—a turning operation at 
one end of the fixture, and a drilling operation 
with stationary and indexed spindle at the other 
end, during the time required for machining at 
station 2. A similar saving of time is achieved by 
carrying out machining at stations 4 and 5 during 
the time required at station 2. The possibility 
of inserting such an “ intermediate operation ”’ 
in this manner is due to the special design of the 
machine, as follows. The machine possesses a 
second, independent means of transporting the 
fixtures, in the form of an overhead crab which 
engages with the fixtures by means of a vertical 
stalk, as shown in our illustration. This crab 
is able not only to lift the fixtures, but also to 
press them down, thereby providing the clamping 
pressure necessary to start the operation. It 
is used between stations 4 and 5, and for the 
subsequent return of the fixtures to the loading 
point, where they are held in readiness until the 
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position is free. The use of an overhead return 
rather than a lateral one is also stated to bring 
about substantial savings of floor space. Thus, 
the machine occupies 36 square metres instead of 
the 62 square metres which would be reouired 
if a lateral return conveyor were installed. 
Moreover, accessibility is much increased. 

After having been machined on one face, the 
workpiece on its return to the loading position 
is unclamped and conveyed to the other side 
of the machine, where it is passed though a 
second complete cycle. Altogether, seven partial 
machining operations are carried out simul- 
taneously on both sides of the machine, and one 
workpiece is completed at the end of each 
operation. 

All movements of the machine are operated 
electro-mechanically by feed and control units. 
Any faults which may occur are automatically 
indicated on the control panel and their location 
shown. The control desk also contains a unit 
for the surveillance of the tools, based on the 
number of operations carried out by each. The 
number of operations before a tool needs resetting 
is established by experience. The machine gives 
a warning signal when this number is reached and 
stops itself after ten further operations if no 
action is taken. A special key is then required 
to restart it. 


Nuclear Power Developments in the 
Netherlands 


The total energy consumption of the Nether- 
lands, measured in tons of coal, .rose from 
8,500,000 in 1921 to 17,000,000 tons in 1939. 
Since the war the demand for energy has 
increased enormously and in 1955 26,000,000 
tons were consumed. The following table 
gives details of the expected position in terms 
of consumption and production in the years 
1960 and 1975. 


(1000 tons of coal equivalent) 
1955 1960 1975 
Production of : 
Coal 11,900 11,900 12,000 
Brown coal 80 
Natural gas 170 300 400 
Oil 1,500 1,600 1,700 
Total 13,650 13,800 14,100 
Total consumption 26,000 31,000 43,000 
Consumption to be covered) 12,350 17,200 28,900 
from other sources 


During the past five years the consumption of 
electricity has increased annually by 10 percent and 
over the period 1955-75 the increase is expected 
to average 64 per cent per year. Consumption 
by 1975 will, therefore, be three and a half times 
as much overall as in 1955. In terms of kilowatt- 
hours this will be an increase from 8500 million 
to 30,000 million in a period of twenty years. 
It would appear, therefore, that by 1975, even 
at the maximum capacity of coal and oil extrac- 
tion, only one-third of power requirements in 
the Netherlands could be supplied from local 
sources. For 1955 and 1960 the correspond- 
ing figures would be 53 and 45 per cent. 
A study has been made of the application of 
nuclear power to electricity supply and allied 
industries and this has clearly indicated that 
there are real possibilities even now to generate 
electricity by means of nuclear power at an 
economically justified price. The expectation 
is that these price relations will change more and 
more in favour of nuclear power. The high 
capital charges which go with nuclear power 
stations are likely to drop gradually. On the 
other hand, the operation expenses of conven- 
tional power plants will rise as prices of coal 
and oil mount as a result of increasing costs of 
transport, exploration and exploitation. 

Nuclear Power Programme.—The Government 
has, therefore, decided to promote a programme 
for the construction of nuclear power stations, 
most of which will be built and financed by the 
independent power supply companies. The 
Government will exercise control only in matters 
of legal regulation. It is hoped to bring the first 
station into operation in 1962. Thereafter 
another station will be brought into operation in 
each year up to 1965 and the programme will 
gain momentum up to 1975, when it is estimated 
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that no less than Si per cent of all electricity 
produced will be derived from nuclear energy. 
The Government estimate an investment of 
f1.2600 million will be required for this pro- 
gramme over and above the f1.3600 million 
already earmarked to build conventional power 
stations. An additional investment of f1.3500 
million will be needed for the distribution of 
power. These investments will amount to 
approximately 7 per cent of the sums invested in 
Netherlands industry during the period. 

The Dutch appear to be thinking in terms of 
the natural uranium, gas-cooled, graphite- 
moderated reactor, and it is understood that the 
Government are at present considering tenders 
from United Kingdom and American firms for 
the erection of a nuclear power plant with a 
capacity of between |ISOMW and 200MW, 
probably to be built on behalf of the Noord 
Brabant Electricity Supply Company. Dutch 
firms are technically capable of undertaking 
almost all types of major construction work and 
of supplying a large part of the equipment 
required for a nuclear power stution. 

The Netherlands has made two agreements 
with the U.S.A. regarding the peaceful uses of 
atomic energy. The second, dated June 22, 1956, 
has been contracted for a period of ten years and 
provides for a general exchange of data. The 
Netherlands will be able to buy a maximum of 
100 Ib of uranium 235 in a 20 per cent enrich- 
ment. 13 Ib of this amount can be contained in a 
high degree of enrichment (up to 90 per cent) 
as fuel for a high flux reactor. Some quantities 
of plutonium, heavy water, graphite and zir- 
conium may also be purchased. The United 
States also undertook to contribute 350,000 
dollars to the cost of a reactor for the Netherl-nds. 

On May 17, 1956, the Netherlands Reactor 
Centre (R.C.N.) and the American Car and 
Foundry Industries, Inc. (A.C.F.) concluded an 
agreement under which the American firm will 
supply a high fiux reactor for over f1.7,500,000. 
The cost of the reservoir, the electrical equip- 
ment and the secondary cooling system, which 
will be manufactured in the Netherlands, will be 
fi.3,400,000. A reactor hall and auxiliary build- 
ings, including a laboratory for work on highly 
radioactive materials, are also to be built. This 
high flux reactor will begin operating at the 
village of Petten on the North Sea coast in 1958. 

Active development is now going on with two 
types of reactor, a wet-suspension reactor which 
is being developed by KEMA (N.V. tot 
Keuring van Electrotechnische Materialen, an 
organisation set up by the electricity under- 
takings) with the co-operation of the United 
Kingdom atomic energy, and a boiling water 
reactor at present being developed at Halden in 
Norway. A model of the wet-suspension reactor 
has been built, and another which will produce 
250kW is under construction. A test reactor 
with an output of heat of IOMW to 30MW 
thermic is said to be the next step. Plans for 
another project involving a dry suspension 
reactor are also under study by KEMA. 

Organisations in the Nuclear Energy Field. 
The Netherlands Reactor Centre (R.C.N.) is the 
principal body responsible for the development 
of atomic energy for peaceful purposes. The 
Government holds a quarter interest, as do the 
clectricity companies, scientific institutions and 
Netherlands industry. The Centre was formed 
on July 6, 1955, as a continuation of the Reactor 
Committee of the Foundation for Fundamental 
Material Research (F.O.M.). The work done 
so far consists of preparations for the construc- 
tion of a high-flux reactor and the development 
of a suspension reactor. There is also a joint 


research and training centre of the R.C.N. 
which is called the Joint Establishment for 
Nuclear Energy Research with which the 


Norwegian Institut for Atomenergi co-operates. 

A foundation known as the Nuclear Propulsion 
of Merchantment Foundation (Stichting Kern- 
voortstuwing Koopvaardijschepen) has recently 
been established at The Hague to study the 
technical and economic problems connected 
with the use of nuclear energy for the propulsion 
of merchant ships. The foundation was set up 
by two managing directors of Netherlands 
shipping companies and two members of the 
Central Shipbuilders Union (Centrale Bond van 
Scheepbouwmeesters). 
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Isotope Separation by Hypersonic 


Jets 


One of the critical factors in the development 
of nuclear fission as a source of energy is the 
problem of separating uranium 235 from the 
mixture of uranium 238 and 235 which is found 
in nature, and in which the lighter isotope occurs 
in a concentration of about 0-7 per cent. For 
reactors with ordinary water as moderator, 
uranium enriched so as to contain 20 per cent 
of uranium 235 is required, while in the fission 
bomb either U235 or the artificially produced 
Pu239 is employed. 

Until the present, the only successful large-scale 
process for separating the two uranium isotopes is 
the diffusion process, using uranium hexafluoride, 
the only gaseous compound of uranium which is 
known. Besides difficulties due to the corrosive 
nature of the gas, the main disadvantage of this 
method is the enormous consumption of energy. 
American annual output is estimated to amount 
to 25 tons of U235 in 20 per cent concentration 
for which 4400 tons of natural uranium are 
required as raw material. For this purpose as 
well as for making pure U235, the installations 
at Oak Ridge, Paducah (Kentucky) and Ports- 
mouth (Ohio) consume about 4:8 by 10'°k Wh per 
annum. 

Since the isotopes of the same element show 
slight physical differences but not chemical ones, 
methods of separation must be based on such 
physical differences. Complete separation in 
one stage is only possible by the methods of 
mass spectroscopy, but the yield obtainable 
even from a very large plant of this kind is quite 
small. Other processes achieve only partial 
separation at each stage, and derive their effective- 
ness from the fact that many stages are operated 
in cascade. 

A separation method depending on differ- 
ential diffusion in high-velocity jets has been 
developed by Professor Dr. E. W. Becker of the 
University of Marburg/Lahn. This process, for 
which its author was recently awarded the 1956 
Dechema prize, is described in the Swiss journal 
Technische Rundschau.* 

A jet of the mixture of isotopes is formed by 
a nozzle and directed at a sharp edged divergent 
nozzle which faces the stream and peels, as it were, 
the outside layer off the core. Because of the 
small mass difference between the two uranium 
isotopes, and the corrosiveness of uranium 
hexafluoride, experimental work was carried out 
using natural argon which contains 0-3 per cent 
of the isotope 30 and about 99-6 per cent of the 
isotope 40 and for which the effect is twelve 
times as great. Pressure in front of the entry 
nozzle was in the range 10mm to 100mm Hg, 


* Technische Rundschau, January 17, No. 2, page 2 


Jan. 31, 1958 


while the pressure behind the divergent nozzle 
was Imm to 10mm Hg. The pressure surrounding 
the jet was between 0: 3mm and 3mm Hg. Witha 
peeled-off section amounting to 4:5 0:5 per 
cent of the area of the jet the change in concen- 
tration, converting the result from argon to 
uranium amounted to 1:3 0-2 per cent per 
Stage. An industrial prototype is being built 
which will have a throughput of 8 kg of uranium 
hexafluoride per hour. Current consumption is 
stated to be about the same as in the standard 
diffusion process, i.e. about 8800kWh per kilo- 
gramme uranium. It is, however, considered 
possible that the new process will prove tech- 
nically superior to the older method. 


Pipe and Cable Bridge Over 
Duisburg Harbour 


Our illustration shows a tubular bridge of 
103m span designed to carry a number of 
service mains over one of the basins of the 


Port of Duisburg. The services in question 
principally comprise two steam mains, one gas 
and two water mains and a number of electric 
cables, constituting a combined loading of 
2350 kg per metre. Because of the need to 
maintain at all times a clearance of 10m, even 
when the River Rhine is in flood, the height of 
the bridge above its foundations is 12-3m. 

The bridge is a circular arch consisting of 
four booms and measuring 3m in height and 
4-5m in width. Towards the supports the 
width increases to 9m. With the exception of 
the bottom cross members the construction 
is tubular, the two sides being completely 
welded, while the top and bottom are bolted. 
The booms measure 318mm in diameter by 
7-5mm_ wall thickness, the diagonals 121mm 
by 4mm. Top and bottom members are flexibly 
connected in order to avoid induced stresses 
For inspection purposes a catwalk has been fitted 

Each girder was delivered to the site in four 
prefabricated sections, each about 26m long 
and 3m high, which were assembled in pairs 
with the cross members and floated into position. 
First the end members were connected to the 
foundations while the other end was supported 
on a Strut, then the two middle sections were 
bolted on. Finally, by lowering the struts, 
the two halves of the bridge were brought 
together and the booms connected by welds 
It is stated that the whole floating-in operation 
took only four days. The bridge was built by 
Mannesmannrohren-Werke, Dusseldorf, and has 
a weight of 68 tons. 





Cable bridge of 103m span, for a load of 2350kg per metre. 


The bridge is mainly of tubular design 
with a steel weight of 68 tons 
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National Metal Congress and 
Exposition 


BY OUR AMERICAN EDITOR 
No. IV—( Concluded from page 153, January 24) 


LOMA MACHINE MANUFACTURING COMPANY 
HE initial public display of its 14in and 6in 
by 8in two-high/four-high combination rolling 

mill took place at the stand of the Loma Machine 
Manufacturing Company, of New York City. 
The machine, which is illustrated in Fig. 17, is 
part of a range of heavy-duty, high-precision 
combination rolling mills for use in both ferrous 
and non-ferrous metals laboratories and pilot 
plants. Designed to take 
the heavy pass reduc- 
tions and to maintain 
the close thickness toler- 
ances required in the pro- 
cessing of such “* tough”’ 
materials as high-temp- 
erature super alloys, 
nuclear fuels, magnetic 
materials, stainless steels 
and refractory metals, 
the mills have excep- 
tionally high separating 
force and torque trans- 
mission capacities. They 
are currently available 
in back-up roll diameters 
from 6in to 15in, in 
work roll diameters from 
3in to Sin, and in face 
widths up to 24in. The 
machines offer the great- 
est possible versatility 
and can readily be con- 
verted from one to 
another set-up with the 
aid of a_ special roll- 
changing rig. 

A representative Sin 
and 15in by 10in revers- 
ing mill is used in a 15in 
by 10in, two-high set-up 
for either hot or cold 
breakdown rolling of 
slabs ; in a Sin and 15in 
by 10in, four-high set-up 
for either hot or cold 
intermediate rolling of 
strip, and in a 24in and 1 Sin by 10in, four-high set- 
up for the cold finish rolling of strip to very thin 
gauges and close tolerances. Furthermore, the 
outboard housing of the mill is readily moved to 
increase the face width from 10in to 20in, so that 
15in by 20in grooved rolls can be used in a two- 
high set-up for the hot or cold rolling of rounds, 
squares and other shapes. Depending upon size 
and application, the mills are furnished with 
needle roller or oil film sleeve bearings on the 
journals, with manual or twin-motor screwdown 
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Fig. 18—Rohn-type twenty-high reversing cluster rolling mill for the 
production of ultra-thin gauge strip 
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and with either constant-speed a.c. or variable- 
speed d.c. drives. 

Another interesting display at the firm’s booth 
was a scale model of a twenty-high Rohn-type 
reversing cluster rolling mill which is shown in 
Fig. 18. This machine has been developed for 
the production of ultra thin gauge strip in such 
metals as tantalum, nickel-iron alloys, beryllium 
copper and stainless steels. The cluster mill has 





Fig. 17—Loma 1}in and 6in by 8in two-high-four-high combination rolling 
mill set up for finish rolling of strip 


work rolls of exceptionally small diameter which 
allow such strip to be finished to thicknesses 
as small as 0:00012Sin in widths up to 44in. 
Equipped with extra-heavy back-up rolls, high- 
precision roll neck bearings, micrometer screw- 
down adjustment, electronic tension control and 
automatic thickness gauges, the machine will 
produce thickness tolerances within 5 per cent 
of nominal gauge. The new mill facility has been 
designed particularly to meet the current 
American requirements for optimum uniformity, 
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dimensional accuracy and ultra-thin gauges 
found in such fields as electronics, aircraft, 
missiles and instrumentation. 


BRITISH INDUSTRIES CORPORATION 


A recently developed fully- automatic die- 
casting machine built by the D.C.M.T. Com- 
pany, of Palmers Green, London, N.13, was 
shown in full operation at the stand of the British 
Industries Corporation, of Port Washington, 
New York. This * Model RAM.”’ machine is 
illustrated in Fig. 19, and is claimed to be the 
first commercially available fully-automatic die 
casting machine that requires no operator. It 
produces zinc alloy castings up to 1 lb in weight, 
at production rates often exceeding 1500 shots 
per hour. The machine has been designed to 
perform every function of the operator in a fool- 
proof manner. The operations include machine 
cycling, die cleaning and lubricating, inspection 
for foreign matter in the die, water control, 
replenishing molten metal supplied to the 
machine and picking off of castings. The machine 
operates positively and automatically on every 
cycle with split-second timing, increasing the 
machine output and simultaneously improving 
the quality and finish of the castings by eliminat- 
ing any operator variables. 

The automatic die cleaning and lubricating 
mechanism operates from a separate control 
box on the die unit. As a casting is ejected, 
brushes wipe over both die faces, cleaning off 
the flash and knocking the casting off the ejector 
pins if it has not fallen. These brushes are set 
in a completely adjustable holder to take care 
of variations in die contour. The brushes wipe 
the die again on the upstroke, and the cycle 
repeats. As the dies close, a measured amount of 
lubricant is blown on to the die faces, keeping 
the dies properly, but not excessively, lubricated 
with die-parting medium. 

Molten metal is kept at a predetermined level 
in the machine pot by means of an “* Elcontrol ”’ 
dual-wire electronic liquid level controller. When 
the level of the molten metal in the machine pot 
drops sufficiently to break the two-probe circuit, 
the ladle device is energised and automatically 
refills the machine pot. A special heat-and- 
corrosion-resistant ladle resists attack by the 
molten zinc. Gently, without turbulence, it 
raises the metal from the preheat pot and deposits 
it into the machine pot. Since both furnaces 
are provided with extremely accurate temperature 
controls, this system permits continuous opera- 
tion with highest accuracy of temperature control 
and a minimum of dross formation. 

A thermostatic control, mounted on the die 
block itself, controls an adjustable solenoid- 
operated master valve which controls the water 
manifold, delivering cooling water to the various 
parts of the two die halves. The flash-sensing 
safety system employs a sensitive pressure switch 
with infinite adjustment in series with a wide 
tolerance micro-switch and can feel foreign 
matter between the dies as they lock up. An 
unejected casting or other foreign matter will 
immediately cause the die to retract and stop the 
cycle. An additional pair of sensitive micro- 
switches ensures die lock at each corner, and 





Fig. 19—** D.C.M.T.”’ fully-automatic die casting machine 
of 1 lb capacity 
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prevents injection in case of flash or dirt, causing 
the machine to recycle and reclean the dies. 

This firm also acts as the American representa- 
tive for the British Shaw process of precision 
invertment casting and displayed a range of 
moulds and castings at its stand. 


KENNAMETAL INCORPORATED 


Capacitor grade tantalum metal was introduced 
as the latest product development of Kennametal 
Incorporated, of Latrobe, Pennsylvania, at the 
National Metal Exposition. Bars, sheets, foil 
and wire made from tantalum of 99-9 per cent 
purity were exhibited and announced as available 
in production volume. In addition to these forms, 
tantalum metai granules, of the same high purity, 
will also be miade available. Tantalum of such 
high purity is being utilised extensively in the 
manufacture of capacitors required with tran- 
sistors which are now being widely used in radio, 
television, aircraft, missile, radar, fire control 
and navigational equipment. Tantalum also is 
creating great interest in the nuclear energy field 
and is being considered as one of the newer 
“ Atomic Age’ materials. High-purity tantalum 
metal has an exceptionally high resistance to 
some of the most violent corrosive acids and 
vapours. This characteristic of the metal promises 
wide adoption in equipment for processing 
chemicals, pharmaceuticals and foods where 
freedom from product contamination and harm- 
ful reactions are essential. The entrance of 
the firm into the field of producing high-purity 
tantalum follows its development of high-purity 
niobium or columbium more than a year ago. 
Since then the firm has become one of the leading 
producers of niobium, which is used chiefly in 
the nuclear energy industry. 

Also displayed by the company was “ Ken- 
plate,” an adaptation of cemented tungsten 
carbide that may have a far-reaching influence on 
the art of hard facing metal surfaces for protec- 
tion against abrasion and wear. The new material 
consists of small hexagonal plates of cemented 
tungsten carbide assembled in a continuous 
pattern on an adhesive glass fibre backing to 
provide flexible sheets or strips for application 
on flat orcurved surfaces. 
The adhesive backing 
holds the small plates 
in position while they 
are being bonded by 
epoxy adhesives, silver 
solder, or conventional 
brazing materials to 
provide continuous sur- 
faces that utilise the 
exceptional wear-resis- 
tance properties of hard 
tungsten carbide. The 
flexible backing simpli- 
fies application since the 
basic sheets can be cut 
or joined in multiples 
to form practically any 
required size or shape to 
cover flat surfaces or for 
wrapping around curved 
surfaces. 

Two sizes of hexa- 
gons, each in three thick- 
nesses, are now being 
made, as shown in Fig. 
20. They are 0-425in and 
0-210in across the flats. 
The thicknesses are 0-040 
in, yin and din for the 
0-210in plates, and yin and jin and jin for the 
0-425in plates. Thin plates are recommended 
where the surface is not subject to impact and 
where abrasion is not extremely severe, as on the 
ways of machine tools. Where a surface may be 
subject to impact, the thicker hexagons are 
used. After being applied, the normal joint 
spaces are said to be less than 0-002in or 0-003in. 
Maximum smoothness can be achieved by grind- 
ing the surface after application. The hexagonal 
shape of the plates avoids straight-line joints 
and the type of wear that such joints induce. The 
material is supplied in strips 6in and 12in long. 
The 0-210in plates are made up in thirteen 
widths from 0-6Sin to 4-20in. The 0-425in 
plates are made up in eleven widths from 0-85in 
to 5-95in. These strips are finished with side 
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and end plates as required to square off the ends 
and sides of the surfaces. 


AJAX ENGINEERING CORPORATION 

The highlight of the display by the Ajax 
Engineering Corporation, of Trenton, New 
Jersey, was the Ajax-Junker 60-cycle coreless 
induction melting furnace. It is well known that 
all induction furnaces melt by inducing an electric 
current in the metal itself. In the 60-cycle core- 
less induction melting furnace a_ cylindrical 
primary coil, backed by magnetic flux-returning 
yokes, surrounds the lower portion of a cylin- 
drical melting hearth. When ordinary 60-cycle 
current is applied to this primary coil a secondary 
current of many thousand amperes is induced 
in the metal charge, generating the heat to melt. 
The resulting electromagnetic pressure also pro- 
duces a strong stirring action in the melt, which 
very effectively maintains uniform alloy and 
temperature, and is a vital factor in melting small 
particles. The 60-cycle coreless induction melting 
furnace was developed in Germany by the Otto 
Junker Company. This company long searched 
for a melting unit to meet certain requirements 
which could not be satisfied with either high- 
frequency induction furnaces or 60-cycle, core 
type induction units. The Ajax Engineering 
Corporation recently completed a licence agree- 
ment with the Junker Company and now builds 
this furnace in the United States. 

The induction coil of the furnace is water- 
cooled and of eccentric cross section, with the 
heavy copper section facing the refractory lining. 
The coil is firmly held in compression by a 
number of flux-returning yokes of laminated 
transformer steel. The yokes and coil are 
mounted in a sturdy frame of structural steel. 
Thus, firm backing is provided for the refractory 
lining, rammed as a monolithic structure. The 


melting unit is replaceably mounted in a cradle 
which is hydraulically nose tilted. The Ajax- 
Junker furnace is produced in five standard sizes, 
with different power ratings applicable to each 
size, depending on the basic metal handled. The 
furnace may be operated continuously or inter- 
mittently. 


In continuous melting, where highest 





Fig. 20—** Kenplate *’ hexagonal plates of cemented carbide mounted on a 
flexible adhesive backing ready for bonding to metallic surfaces 


melting rates are attained, a molten heel of 
about 50 per cent of the total metal content is 
left in the hearth after each pour. For “ cold ”’ 
starting or changing alloys the charge of new 
metal must consist of pig in the case of non- 
ferrous metals. For iron a cylindrical starting 
block equal to about 20 per cent of the total metal 
content is required. 

The strong electromagnetic stirring action 
keeps alloys uniformly mixed, thus accurately 
maintaining alloy composition. The addition 
of alloying ingredients is easy and they are 
rapidly distributed throughout the bath. Tem- 
perature is always uniform in the bath, eliminat- 
ing local overheating. Melting generally takes 
place at the melting point of the alloy, i.e. the 
lowest possible temperature. The result is 
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minimum contamination and metal loss. Electro- 
magnetic stirring becomes particularly important 
when melting chips or other finely divided scrap. 
It results in fast melting rates without hard 
labour, and recovery is high. The differential 
action of electromagnetic pressure between 
metallics and non-metallics results in a pro- 
nounced slag-separating effect. The non-metal- 
lics are forced against the hearth walls near 
the centre of the induction coil. They can be 
removed from that area when the power is 
shut off. 


INDUSTRIAL TECTONICS INCORPORATED 


Industrial Tectonics Incorporated, of Ann 
Arbor, Michigan, demonstrated the ** Ballizing ”’ 
process for sizing and finishing holes by pressing 
an oversize ball of suitable size and hardness 
through an undersize hole. A simple fixture to 
hold the parts, a press or vertical broach and 
some precision tungsten carbide or chrome alloy 
steel balls, are all that are needed. The balls are 
self-centring in the hole, do not need to be guided, 
and cannot produce an oversize hole. Through 
the use of recirculating fixtures and sufficient 
tungsten carbide balls, this process can be adapted 
to high-production and automation set-ups. 

The balls are usually 0-000S5ia to 0-002in 
larger per inch of diameter than the high limit 
of the hole before ballizing. This interference 
fit causes the ball to exert a radial force on the 
hole wall. Normally, this force is insufficient to 
cause an objectionable change in the overall size 
of the work ; yet the unit pressure is very high, 
for the force is concentrated on a narrow “ line ” 
of contact between the ball and the hole wall. 
Thus, except for the first few thousandths of an 
inch in depth, the effect is of relatively small 
magnitude. As the ball is forced through the 
hole, the hole wall must expand substantially 
the amount of the interference fit. Part of the 
total expansion is due to the elasticity of the 
material, and the wall springs back by that 
amount after the ball has passed. However, a 
portion of the wall deflection is permanent 
because metal is displaced by plastic flow. Thus, 
ballizing tends to enlarge low-limit holes more 
than holes that are at or near the high limit, 
bringing them all to substantially the same 
diameter. 

Unlike other hole finishing processes, ballizing 
does not remove metal ; instead, it operates by 
a burnishing action which compresses and 
smoothens the surface by cold working a thin 
layer of the hole wall material. The base material 
is disturbed very little and acts somewhat as a 
receptive matrix into which tool marks, waviness, 
and other surface imperfections are pressed by 
the advancing ball. Accordingly, the hole 
assumes much of the ball’s smoothness, and, at 
the same time, is brought to the required dia- 
meter. Along with its sizing and smoothing 
action, this process tends to refine the surface 
grain structure and to leave a layer of denser 
metal. Usually, this result of cold working is 
highly desirable, for work-hardened materials 
have less tendency to gall under pressure with 
motion. 

Ballizing has been used successfully for holes 
ranging from 0-030in to Sin in diameter, with 
hole diameters between jin and lin giving 
optimum results. Generally, the hole length 
should not be more than ten times or less than 
one-twentieth of the hole diameter. On any 
diameter, uniformity of wall thickness is 
important. Difficulty may be expected if the 
wall thickness is less than one-tenth of the hole 
diameter. Since the ball tends to follow the 
path of the hole, it will not straighten curved or 
crooked holes. However, it will improve 
elliptical or out-of-round holes, although it may 
not bring them to complete roundness. 


NRC EQUIPMENT CORPORATION 


Several new vacuum furnaces were exhibited 
by the NRC Equipment Corporation, of Newton 
Highland, Massachusetts, including the 12 Ib 
capacity vacuum induction furnace shown in 
Fig. 21. This tilt-pour unit is an integrally 
packaged complete melting facility designed to 
obtain compactness, versatility and economy. It 
has a crucible capacity of 72 cubic inches and 
can operate at temperatures of 1700 deg. Cent. 
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and pressures of 1 micron. In addition to melting, 
refining, alloying and casting, the furnace can be 
used for sintering, brazing, annealing, hardening, 
degassing and heat-treating. It is thus valuable 
for the development and limited production of 
metals and alloys which have the superior 
physical characteristics made possible by process- 
ing in a vacuum or low-pressure controlled atmo- 
sphere. It is also useful for the production of 
vacuum investment castings. 

With the single exception of the motor 
generator and its starter, all elements of the 
furnace are contained in one compact assembly 
which can be easily moved by fork truck or 
crane. An eye-level sight glass, equipped with a 
shield and wiper assembly, and table-top height 
of the furnace chamber and controls permit floor 
level operation. The bulk charger and late addi- 
tion buckets» are conveniently mounted on the 
inside of the chamber door, which swings away 
from the furnace for accessibility. Easily remov- 
able, the buckets can be weighed to ensure that 
they contain the exact amount of alloy material 
desired. A platinum-platinum rhodium immer- 
sion thermocouple assembly on a swinging arm 
inside the tank permits a rapid determination 
of the melt temperature. The furnace tank, door 
and internal components are made of stainless 
steel to avoid corrosion, to facilitate cleaning, 
and to reduce inductive power loss. A heavy- 


wall copper coaxial power feed-through results in 
high electrical efficiency. A movable magnesia 
cover reduces heat loss 


crucible and metal 





Fig. 21—Packaged vacuum induction melting furnace of 12 lb capacity, by NRC 


Equipment Corporation 


spatter. Unlike metallic heat shields, it retains 
its shape and high insulating effectiveness despite 
prolonged use, and thus minimises heat loss and 
interference with the flow of gas from the melt. 
Special crucibles and susceptors are available to 
permit sintering, brazing, annealing, hardening 
and heat-treating operations to be performed. 
BALDWIN-LIMA-HAMILTON CORPORATION 

A new range of fatigue-testing machines that 
provide both high-force and high-amplitude 
loading stations, offer the widest possible range of 
fatigue analysis tests at both room and high 
temperatures and require no special foundations, 
was introduced at the Metal Show by the Elec- 
tronics and Instrumentation Division of the 
Baldwin-Lima-Hamilton Corporation, Waltham, 
Massachusetts. These machines can test 
specimens under loads ranging from 50 Ib, 
the lowest capacity in the smallest machine, to 
120,000 Ib, the highest capacity of the largest 
one. Through the use of multiplying fixtures, the 
capacities of each machine can be increased five- 
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fold, so that the top capacity of the largest 
machine, for example, becomes 600,000 lb. 
Fig. 22 shows an aircraft brake assembly being 
tested on one of these so-called ** IV ’’ machines 
of 20,000lb capacity. These machines have 
been developed to be flexible, adaptable, and 
rugged in a wide variety of fatigue testing 
situations. Of particular interest is the multi- 
range design, which provides two loading 
stations. The high-force station applies the full 
available force of the machine. The high-ampli- 
tude station, with half the other’s force capacity, 
has a permissible motion of plus or minus jin 
for testing specimens with large deflections. The 
amplitude capacity of the high-force station is 
one-half that of the high-amplitude station. 

The alternating force in all of these machines 
is produced by an unbalanced rotating weight. 
A scale, reading directly 
in pounds, is situated 
on the rotating shaft 
itself for convenience in 
making adjustments. 
The operation of all 
multi-range machines is 
on the principle of inertia 
force compensation. In 
this system, all unknown 
inertia forces produced 
by the various vibrating 
masses are compensated 
or neutralised by the 
elastic restraint of a 


torsion bar, which con- 
nects the static and 
dynamic beams. The 
alternating force in the 
specimens is thus main- 
tained constant even 
though the specimen 
elastic properties may 
vary over a wide range. 
The amplitude of vibra- 
tions is limited mechani- 
cally by a bumper and 
electrically by limit 
switches. These limits 
are simultaneously ad- 
justable while the ma- 
chine is in operation, so 
that it is possible in most 
tests to adjust the stopping point before complete 
specimen separation, in order to examine the 
region of crack initiation. 

The three smaller models are available in two 
frequencies of 1200 or 1800 cycles per minute. 
The three larger models are offered only in a 
frequency of 1200 cycles per minute. There are 
two methods of adjusting or changing the 
oscillator force. Some models have oscillators 
that are adjusted manually while the machine is 
at rest and others have “ adjustable-while- 
running’ mechanical oscillators. The latter 
units have a separate adjusting motor, which 
displaces the rotating unbalanced weight by 
means of a differential gearbox. Any chance of 
overstressing of test piece due to rapid accelera- 
tion of the oscillator to synchronous speed is 
eliminated in these fatigue testers. In the larger 
models automatic push-button starting is pro- 
vided by means of a slip-clutch, flywheel and 
one-way clutch transmission arrangement. The 
smaller models are provided with a manually 
operated variable transformer to obtain reduced 
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voltage starting of the oscillator drive motor. 
Interlocks prevent the by-passing of the variable 
transformer. 

In the three larger models, the static force is 
applied and maintained by a power-driven screw 
mechanism and through the torsion bar in the 
machine. The static force is measured and con- 
trolled by the mean torsional deformation of the 
torque bar. A transducer senses this deformation 
and operates in conjunction with an electronic 
controller. A control panel incorporates a 
direct-reading dial in pounds of static force, 
tension or compression, which can be adjusted 
at the start of a test. In the three smaller models, 


the static force is applied and maintained by 
dead weights at the two ends of a pivoted static 
beam. The weights at one end cause tension 
while the weights at the other cause compression 





Fig. 22—Baldwin-Lima-Hamilton Model ‘‘ IV-20’’ multi-range fatigue testing 
machine of 20,000 Ib capacity, set up to test an aircraft brake assembly 


in the test piece. The motor controls and cycle 
counter are mounted on the machine, which 
obviates the need for a separate console. No 
special foundations are required for any of these 
machines, as their large, low tables are mounted 
on vibration isolators that prevent the alternating 
force from reaching the supporting floor. 

Programme controllers are available for these 
machines and are designed for the automatic 
programming of fatigue tests. Through the use 
of these controllers, ten force levels and associated 
number of cycles can be preset on the controller 
panel to be applied to the specimen under test. 
One model applies in succession the predeter- 
mined combination set on each load station until 
the sequence of ten stations is complete. This 
process is repeated a preset number of times as 
determined by another dial setting on the control 
panel. Another model has an additional random 
selector panel which consists of 100 ten-position 
switches, This panel permits the setting up of a 
random sequence of 100 steps, each step being 
defined as one of the load stations on the pro- 
gramme controller panel. In order to provide 
for programmes which call for a relatively low 
number of cycles at any force level, two testing 
speeds are provided and can be preselected by a 
control switch on each load station. When high 
speed is selected, where a large number of cycles 
is to be applied, the alternating force is applied 
by the adjustable-while-running oscillator. On 
low speed operation, where a small number of 
cycles is to be applied, the cyclic forces are 
applied, using only the static force system, with 
the force varying up and down between two 
preset limits. These programme controllers are 
designed to operate with the machines of larger 
capacity. However, they can also be used in 
conjunction with any fatigue testing machine in 
which static and alternating force mechanisms 
are adjustable during the operation. 
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Personal and Business 


Appointments 


Mr. A. F. Appleton has been appointed 
engineer of Benson-Lehner (G.B.), Ltd. 


Mr. A. D. Zemenipes has been appointed technical 
manager of G. A. Stanley Palmer, Ltd. 


Mr. G. McCuTCHEON has been appointed works 
superintendent at the Gateshead factory of Quasi- 
Arc, Ltd. 

Mr. D. D. CampBeLL has been appointed managing 
director (sales) of the Metallurgical Equipment 
Export Company, Ltd. 

Tue LancasHire DyNnaMo Group has announced 
the appointment of Mr. A. J. Beanland, M.LE.E., 
as group sales director. 

Mr. JoHN H. RANDALL has been appointed assistant 
manager of the London Office of Martin, Black and 
Co., (Wire Ropes), Ltd. 

Mr. HENDRIK Jes has been appointed district 
manager, Manchester and North of England, of 
K.L.M. Royal Dutch Airlines. 


ScortisH ReGion, British RaiLways, has an- 
nounced that Mr. M. Harbottle has been appointed 
district engineer, Inverness. 


Mr. DonaLp CLarK, A.M.ILE.E., has been ap- 
pointed chief planning engineer of the Central 
Electricity Generating Board. 

C. A. Parsons AND Co., Ltp., has announced that 
Mr. Deryck P. Walton and Mr. Harold H. Mullens 
have been appointed directors. 


Mr. K. B. Warwick, general manager of Geo. 
W. King, Ltd., has been elected chairman of the 
eastern branch of the Institute of Mechanical Hand- 
ling Engineers. 

Mr. KENNETH J. CARTER has been appointed 
Midland sales representative, balance division, 
Geo. Salter and Co., Ltd., in succession to Mr. 
Keith H. Ellson. 


Mr. R. G. Soornitt has been appointed deputy 
chairman of Turner and Newall, Ltd. Mr. H. Hanson, 
deputy chairman and managing director, has resigned 
on grounds of ill health. 

RUSTON AND Hornssy, Ltd., has announced the 
appointment of Mr. Herbert E. Reynolds, as 
manager of its Bristol Office, in succession to Mr, 
C. W. Hudson who has retired. 


Mr. Davip H. Bramiey, M.I.Mech.E., head of 
the department of industrial administration at the 
College of Technology, Birmingham, has _ been 
appointed a director of Geo. Salter and Co., Ltd. 


THe Pressey Company, Ltd., announces that 
Mr. W. Dalziel, production manager of the electronic 
and equipment group, and Mr. H. Fox Wright, 
contracts manager of the company, have been 
appointed executive directors. 

Kerry's (GREAT Britain), Ltd., announces the 
following appointments :—Mr. P. K. Hart has 
been appointed a director of Qualters and Smith 
Bros., Ltd., and Mr. J. Dunkerley has been appointed 
a director of Henry Broadbent, Ltd. 


Brook Morors, Ltd., has announced that Mr. 
A. D. Bailey, A.M.1.Mech.E., A.M.LE.E., manager 
of the sales office at Newcastle will take over manage- 
ment of the Birmingham office on February 1, in 
succession to Mr. T. Herd. Mr. H. Boothroyd has 
been appointed manager of the Newcastle office 
and Mr. R. Sugden, sales engineer. 


C. C. WAKEFIELD AND Co., Ltd., and Fletcher 
Miller, Ltd., have announced the following appoint- 
ments as directors :— Mr. S. R. Miller, C. C. Wake- 
field and Co., Ltd.; Mr. A. George and Mr. R. T. 
Miller, Wakefield-Dick Industrial Oils, Ltd., and 
Mr. J. C. Cragg, Mr. J. W. MacMahon and Mr 
L. J. Windridge, Fletcher Miller, Ltd. 


chief 


Business Announcements 


Mr. F. M. LARMUTH, technical director of Larmuth 
and Bulmer, Ltd., is to make a business tour of 
Canada during the months of March, April and May. 


Tue TILLING Group of omnibus companies states 
that Mr. R. E. Dunhill, chief engineer of the Lincoln- 
shire Road Car Company, Ltd., is to retire on March 
31. 

Joy-SuLLIVAN, Ltd., Cappielow, Greenock, states 
that it has transferred all its spares activities to its 
newly established spares department at Callywhite 
Lane, Dronfield (telephone, Dronfield 2081). 

THe CANADIAN PaciFic RAILWAY ComMPANyY States 
that letters patent have been issued in Ottawa in- 
corporating Canadian Pacific Oil and Gas, Ltd. 
The new company is a wholly-owned subsidiary of 
Canadian Pacific Railway Company. 


E.uiorr BROTHERS (LONDON) has announced the 
conclusion of an agreement with the Holtzer-Cabot 
Motor Division of the National Pneumatic Company, 
Inc., of Bolton, Massachusetts, U.S.A. for the manu- 
facture of many of the Holtzer-Cabot instrument 
motors in the United Kingdom. 

Lizut.-CoLoneL T. CuILp, M.I.Mech. E., director 
and chief executive of British Engineers Small Tools 
and Equipment Company, Ltd., is leaving this 
country on February 2, on a world tour which will 
include visits to agents and subsidiary companies 
in South Africa, Australia, New Zealand, Hong 
Kong, Japan, U.S.A. and Canada. 

THE MINISTER OF TRANSPORT AND CIviL AVIATION 
Mr. Harold Watkinson, has reconstituted the River 
Thames Passenger Services Committee with the object 
of providing a forum where the principal organisa- 
tions interested can consider questions which will 
assist the provision and development of passenger, 
transport facilities on the river. The chairman of the 
Committee is Lord Macpherson of Drumochter. 

ALAN Mountz AND Co., Ltd., licensers for the 
Pescara free-piston engine system in the British 
Commonwealth, has announced that it has granted 
a non-exclusive licence in favour of Swan, Hunter 
and Wigham Richardson, Ltd., for the manufacture 
of free-piston gasifiers with a combustion cylinder 
diameter of 6in or over for marine and industrial 
applications other than for whaling vessels, tugs and 
trawlers. 


Contracts 


FAWCETT-FINNEY, Ltd., a member company of 
Metal Industries, Ltd., has received a contract from 
Jugoslavia for a complete line of cable manufacturing 
machinery. The order placed by Fabrika Kablova 
is valued at £25,000; delivery of the plant is scheduled 
for March. 


BristoL AgERO-ENGINES, Ltd., is to supply 
‘** Orpheus *’ engines to power the second prototype 
Lockheed “ JetStar”’ utility transport. It had been 


expected that the second aircraft would be powered 
by four American engines. During October last year 
the Lockheed Aircraft Corporation announced that a 
twin-“* Orpheus *’ version of the “ JetStar ’’ would be 
offered for sale as an alternative to the four-engined 
version. The first prototype was completed in the 
record time of thirty weeks and made its first flight 
on September 4, 1957. The “‘ Orpheus ”’ engines were 
initially fitted to help bring forward the date of the 
first flight. Bristol Aero-Engines, Ltd., has an 
agreement with the Curtiss-Wright Corporation of 
Wood-Ridge, New Jersey, under which a jointly 
developed derivative of the ‘ Orpheus”’ will be 
manufactured in the U.S.A. under the designation 
“ TJ-37”’ as the production engine for American 
aircraft. 

THE GENERAL ELecTRIC Company, Ltd., has 
received a contract for the electric power equipment 
of a 60-ton, twin-screw floating crane being supplied 
by Lobnitz and Co., Ltd., to the Mersey Docks and 
Harbour Board. Two engine-generator sets will be 
installed, each consisting of a Ruston and Hornsby 
““12YL” supercharged engine driving a 330kW, 
440V, 600 r.p.m. open propulsion generator and a 
300kW, 220V open auxiliary generator in tandem. 
Each main generator will supply independently a 
400 h.p., 120 r.p.m. propulsion motor direct-coupled 
to one propeller, and the control system, operated 
from the bridge, will provide five speed notches in 
each direction. To assist manceuvring, a third screw 
in an athwartships tunnel will be driven through 
gearing by a 210 h.p. motor supplied from either 
auxiliary generator. A Ward-Leonard set, supplied 
from the auxiliary busbars, will provide power for 
the hoist, auxiliary hoist and derricking of the crane. 
Power for the slewing and travelling ballast motors 
will be taken direct from the auxiliary bars. Pro- 
tection will be provided against the diesel engine 
being overloaded by the full crane load being applied 
during propulsion, only slewing and hoisting being 
available in these circumstances. 


Miscellanea 


EXHIBITION OF MACHINES IN BIRMINGHAM.—Sixty 
machine tools and a range of engineering ee 
are to be exhibited by B. Elliott and Co., Ltd., 
Bingley Hall, Birmingham, from February. 17 to % 
next. 

PETROL-ENGINED VAN.—A larger version of the 
Commer “* Cob” 7 cwt van has now been standardised. 
It is claimed that, even with a larger engine, fuel 
consumption has been reduced ; the 1390c.c. o.h.v. 
four has a compression ratio of 7, with 8 available on 
export models for North America. The van is con- 
ventional in conception, with a single rear door 
opening through 90 deg. Details of interest are that 
the suspension is grease-gun lubricated, that the 


battery is as close as possible to the starter motor, 
despite the proximity of the exhaust system, and that 
the coolant drain, also close to the exhaust, is led 
by a long, small-bore pipe to a tap on the front 
engine bearer. An unusually high step-up ratio is 
provided in the dynamo belt drive. 

Mosite Power Houses.—In our atricle ** Mobile 
Power Houses,’ which appeared in the issue of 
December 27, 1957, we described the eleven mobile 
generating sets ordered from Blackstone and Co., 
Ltd., by the Metropolitan Water Board, but omitted 
to state that all the eleven trailer chassis were supplied 
by Cranes (Dereham), Ltd. 

UNIVERSITY EDUCATION IN MARINE ENGINEERING. 
On January 10, Professor G. H. Chambers read his 
paper “ University Education in Marine Engineer- 
ing’’ before the North East Coast Institution of 
Engineers and Shipbuilders. The paper shows 
how university education can be of use to 
those who plan to follow marine engineering as a 
profession, particularly in the fields of design and 
administration. The justification for an applied 
science course related to marine engineering is 
reviewed and the British approach to the subject is 
compared with that in Europe and the U.S.A. The 
content of a suitable course in applied science is 
described and qualifications for entry are referred to. 
Methods of dovetailing the course with practical and 
seagoing training are discussed with particular refer- 
ence to the part which industry can play in this, and 
consideration given to the posts which might logically 
be fitted by marine engineering graduates. 

INSTITUTE OF MARINE ENGINEERS.—On January 14, 
Mr. D. W.  Crancher, presented a _ paper 
** Materials for Superheater Tubes and Supports ” 
before the Institute of Marine Engineers. The paper 
states that higher steam temperatures and the 
deterioration in the quality of fuel oi! have made the 
choice of suitable materials for superheater tubes and 
supports one of the most pressing boiler design 
problems. Six tube steels have been developed in 
this country covering, as far as creep strength is con- 
cerned, a range of allowable metal temperatures up 
to 1230 deg. Fah. The necessary properties of such 
steels are discussed in relation to the available 
materials and are : creep and corrosion resistance in 
both steam and flue gas atmospheres ; adequate 
mechanical strength at room temperature ; ease of 
welding ; adequate strength of welded joints, and 
availability. The question of steam and flue gas 
corrosion is discussed. The most important factor 
is attack by molten fuel ash ; no known commercial 
metal is immune from this, and closely associated with 
this is the problem of ash fouling of tube banks. The 
choice of materials for supports is complicated by 
the question of ash attack. In the absence of such 
attack, heat-resisting steels are available with adequate 
strength up to 1800 deg. Fah. or so. Methods of 
combating ash attack and fouling are discussed and 
it is suggested that the most promising solution is 
to treat the fuel. 


BeILBy MEMORIAL AWARDS.—From the interest 
derived from the invested capital of the Sir George 
Beilby Memorial Fund, at intervals to be determined 
by the administrators representing the Royal Institute 
of Chemistry, the Society of Chemical Industry 
and the Institute of Metals, awards are made to 
British investigators in science to mark appreciation 
of records of distinguished work. Preference is 
given to investigations relating to the special interests 
of Sir George Beilby, including problems connected 
with fuel economy, chemical engineering and metal- 
lurgy. The awards are made, not on the result of 
any competition, but in recognition of continuous 
work of exceptional merit bearing evidence of distinct 
advancement in science and practice. In general, 
awards are not applicable to workers of established 
repute, but are granted as an encouragement to 
younger men who have done original independent 
work of exceptional merit over a period of years. 
The administrators are empowered to make more than 
one award in a given year if work of sufficient merit 
by several candidates is brought to their notice. 
For 1956, an award of 150 guineas was made to 
Mr. R. W. Kear. Consideration will given in due 
course to the making of an award or awards from the 
fund for 1957. Outstanding work of the nature indi- 
cated may be brought to the notice of the administra- 
tors, either by persons who desire to recommend 
the candidate or by the candidate himself not later 
than February 28, 1958, by letter addressed to the 
Convenor of the Administrators, Sir George Bei!lby 
Memorial Fund, The Royal Institute of Chemistry, 
30, Russell Square, London, W.C.1. The letter 
should be accompanied by nine copies of a short 
statement on the candidate’s career and of a list 
of titles, with references, of papers or other works 
published by the candidates, independently or jointly. 
Candidates are also advised to forward one reprint 
of each published paper of which copies are available. 





Jan. 31, 1958 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


POWER TRANSMISSION , 


787,799. July 17, 1956.—CENTRIFUGAL CLUTCHES, 
Regie Nationale des Usines Renault, 8-10, 
Avenue, Emile Zola, Billancourt (Seine), France. 

The invention relates to the class of centrifugal 
clutches in which each of the weights driven by the 
rotation of the driving shaft and subjected, in con- 
sequence, to a centrifugal force proportional to the 
square of the speed of the shaft, acts on a friction 
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surface which it applies radially against a surface 
solid with the driven shaft, this surface being generally, 
but not necessarily, constituted by the inner surface 
of a cylindrical disc. The object of the invention is 
to obtain a speed at which contact is first established 
which is as low as desirable for manceuvring—that is 
to say, in practice hardly higher than the speed 
attained by the engine when it runs on the starter, 
while retaining the possibility of selecting a sufficiently 
high speed for the transmission of the maximum 
torque of the engine. As shown in the drawing, the 
driving shaft A carries a disc B around which are 
disposed a number of weights C rotated with the disc, 
but capable of radial displacement in relation to the 
disc. Each weight carries a friction lining D and is 
urged towards the centre of the disc by springs E. 
Around the assembly constituted by the disc B and 
the weights C is a cover disc F solid with the driven 
shaft G. This assembly corresponds to conventional 
radial centrifugal clutch. Two of the weights, dia- 
metrically opposite one another and designated by 
H, have a mass greater than that of the others. They 
are, preferably, but not necessarily, provided with 
friction linings J of a_ different nature from 
the linings D, and may, for example, have a 
coefficient of friction less than the linings D, but must 
be capable of withstanding prolonged friction satis- 
factorily without deterioration. In the case in which 
the weights are urged, not by collective springs, as 
shown in the figure, but by individual springs, the 
weights H would not necessarily have a greater mass 
than the others, but could be urged by weaker springs. 
The operation of the clutch is as follows, The mass 
of the weights H and the force of the return springs 
are selected in such manner that the linings J come 
into contact with the cover disc F for a relatively low 
speed of the driving shaft. This speed is chosen in 
principle to be a little above the speed of operation 
of the engine on the starter. In these conditions they 
transmit by friction a low torque sufficient in par- 
ticular for manceuvring, which can thus be carried 
out with a very moderate engine speed. For an engine 
speed greater than the above, the other weights C 
come into contact through the medium of their linings 
D, with the cover disc F, and co-operate, from this 
speed onwards, with the weights H in the transmission 
of the torque. The mass of these weights is selected 
so that at full engine torque the engine attains a speed 
corresponding to a high value of its torque.— December 
18, 1957. 


VALVES 


788,610. April 18, 1955.—REGULATING VALVES, 
Aktiebolaget Separator, 8, Fleminggatan, Stock- 
holm, Sweden. 

According to the invention, there is provided a 
regulating valve comprising a valve housing, a spindle 
and a generally spherical plug, having a groove 
extending around a part of its surface. The groove 
varies in transverse sectional area along its length 
and the plug co-operates with an annular seat in 
the valve housing so that upon rotation the grooved 
portion will traverse the annular seat. The cross 
section area of the groove could increase linearly as 

the valve is turned and the groove may be flared like a 

funnel and extend round the plug through about 

250 deg. of the circumference. In the drawing, A is 

an adjusting handle for the valve lodged in a housing 
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B with an inlet C and outlet D, The valve plug com- 
prises a generally spherical member E partly shutting 
off the valve outlet by a zone F lying in contact with 
a seating on the end of a cylindrical outlet part G. 
The member shuts only a part of the outlet G because 
of a funnel-shaped groove H in the ball. The sides 
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of the groove H may diverge over the central part 
at 30 deg. There may be one or more grooves on 
the same plug and each of these may be designed, 
for instance, as a recess increasing in depth in the 
direction of circulation around the ball. The valve 
is particularly useful as a regulating valve and it is 
stated an important advantage lies in that the regu- 
lating area is large and extends over a 180 deg. 
turning movement so that the throughflow can be 
= adjusted to varying demands.—January 2, 
1958. 


PUMPS 
788,378. February 2, 1956.—Liquip-RING Pumps, 
Siemens-Schuckertwerke Aktiengesellschaft, Ber- 

lin and Erlangen, Germany. 
The invention relates to a liquid-ring pump wherein 
a closed ring of liquid, more particularly water, is 
driven rotationally in a casing by an impeller pro- 
vided with rigid vanes directed substantially trans- 
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versely to the direction of rotation. It is an object 
of the invention to provide a pump wherein the 
bearings for the casing and the impeller provide a 
simple design and stable construction. Referring to 
the drawing, an impeller casing A has an impeller B 
fixed on a shaft C, which is mounted in a bearing 
element D located in a recess E in the impeller wheel. 
The bearing element end which projects from the 
casing is fixed to a part F to which the control disc 
G of the pump is also connected. The casing is 
mounted on the bearing D by means of a collar H 
projecting into the recess. Also, as can be seen from 
the drawing, the shaft C is eccentrically mounted in 
the bearing D, as corresponds to the function of a 
rotary water-ring pump. A liquid-ring pump con- 
struction of this kind can be used with advantage for 
water-ring Compressors, vacuum pumps, small com- 
pressors for refrigerating units, and the like.— 
January 2, 1958. 


POWER PLANTS 


788,609. February 15, 1955.—Power PLANT Com- 
PRISING A SUPERCHARGED INTERNAL COMBUSTION 
PIstON ENGINE SUPPLYING Motive EXHAUST 
Gas TO A TURBINE, Societe Nationale D’Etude 
et de Construction de Moteurs D’Aviation, 
150, Boulevard Haussmann, Paris, France. 
( Inventor ; Jean Henri Bertin.) 

The production of high power outputs with piston 
engines sets a series of difficult technical problems. 
According to the invention there is provided a power 
installation of the type comprising an internal com- 
bustion piston engine driving an air compressor 
which supplies a first flow of air under pressure to the 
engine and a second flow of air under pressure to a 
gas turbine, the second flow being previously mixed 
with the exhaust gases from the engine. The power 
installation is characterised in that the air compressor 
comprises at least two stages : a high-pressure stage 
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supplying the first flow and a low-pressure stage 
supplying the second, the second flow being sub- 
stantially greater than the first. In the drawing the 
piston engine A is supposed to be of the two-stroke 
type. The crankshaft B of the engine drives a two- 
stage centrifugal compressor C, the drive being effected 
through the medium of a transmission arrangement 
D, generally including a step-up gearing, to give the 
desired speed to the compressor. The final stage 
of the compressor delivers part of the air to the 
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admission pipe F of the cylinders of the engine at the 
pressure P4 required. The first stage of the com- 
pressor delivers the greater part of the air to collector 
G, which also receives the gases delivered from the 
exhaust pipe H of the engine at the pressure Px, 
the delivery pressure of the first stage of the com- 
pressor being equal to Pz. The collector G commu- 
nicates with the admission side of a gas turbine J 
which is thus driven by the mixture of air and gas, 
at the pressure Pg and at high temperature, coming 
from this collector. From the shaft of this turbine, 
there may be taken off a useful power which is 
greater than that of the piston engine. The quantity 
of air delivered by the compressor into the collector G 
may, of course, be varied in such manner that the 
temperature of the mixture of air and gas admitted 
to the turbine is equal to the maximum admissible, 
account being taken of the resistance of the turbine 
blading. If the temperature is not sufficiently high, 
or in case of overload speeds, means may also be 
provided for heating the mixture before its entry to 
the turbine, by means of a combustion chamber 
burning a suitable fuel in the air of the mixture. 
If this is necessary, a number of turbines may be 
placed in series or in parallel with intermediate heating 
stages in accordance with well-known practice. 
Performance curves and details of engine construc‘ion 
are also shown in the specification.—January 2, 1958. 


ELECTRICAL ENGINEERING 


788,461. May 27, 1955.—ELectric FURNACES, 
McDonald Furnaces, Ltd., Dawley Brook, 
Kingswinford, Stafford. (Inventor: James 


McDonald.) 

The invention relates to improvements connected 
with electric furnaces of the kind wherein a number 
of heating elements are separately supported on the 
internal walls of the furnace. The drawing shows a 
sectional plan through the wall of a furnace and 
illustrates the connection of the ends of each element 
A to the busbars associated with the furnace. The 
ends B and C of each heating element are brought 
out through the wall D of the furnace to a pair of 
terminal clamps E and F. A flexible copget braid 
lead G, secured to one of the terminals £, has at its 
free end a plug connector H. A vertical busbar J 
is mounted on an insulating base K secured to the 
external wall of the furnace and the outer face of 
the busbar is provided with an insulating strip L 
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which extends over an insulating bar M mounted on 
the base K parallel to the busbar J. Pairs of alter- 
native sockets O and N are formed in the insulating 
strip, corresponding to each plug connector H. 
One (QO) of each pair of sockets is aligned with a 
similar socket formed in the busbar J to constitute an 
energised socket for the reception of the plug H to 
supply current to the heating element A. The alter- 
native socket N provides an insulated location for 
the plug. Each terminal clamp F secured to the 
opposite end of each element is attached to a second 
vertical busbar P of opposite polarity to that of the 
busbar J. It will be appreciated that when each 
separate heating element A is provided with a ilexible 
connection G and an isolating pair of sockets O and 
N the pairs of sockets being aligned along the bus- 
bar J, the plug connector H may be readily located 
within the appropriate energised or insulating sockets 
O and N to effect the desired distribution of heat 
within the furnace.—January 2, 1958. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later then a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be heid should be clearly stated. 


ASSOCIATION of ane ELECTRICAL 


To-day, Jan. 31.-—-COVENTRY BRANCH : Craven Arms, Coventry, 


“Electronics in —- Development,” L. S. Ridding ; “* Spark 
and “ Conduit and Cable Sizes 


Machining,”’ E. A. Sweetman, 
from Voit Dr .”” R. Johnstone, 8.15 p.m. 
Mon., Feb. LonDON BrRaNncH : White Hall Hotel, 


3.- 

Bicomsbury Square, London, W.C.1, ne Trust, ““ Women’s 
Piace in Electrical Industry,"’ 6.30 p. Leeps BRANCH : 
Great Northern Hotel, Leeds, Film, ? i957 E lectrical Engineers’ 
Exhibition,’ 7.30 p.m. NorTH East LONDON BRANCH : 
Ange! Hotel, Ilford “ Current Trends in i and mal 

ing Design and Practice,” L. N. Doe, — ELD 
Seance. Royal Victoria Station Hotel, PShefBcld, ” Sound 
Films,”’ A. Aitchison, 7.30 p.m. 

Twes., Feb. 4.—OxForD, READING AND Districts BRANCH : The 
University, London Road, Reading, “Electric Water Heating,” 
i 1Sp.m. ye West LONDON BraNcu : Windsor Castle Hotel, 

34, King Street, Hammersmith, “ Power Factor Correction,”’ 
F gen 4 7 p.m. 

Wed., Feb. 5.—GLAaSGOW BRANCH : Institution of Engineers and 
Shipbuilders in Scotiand, 39, Elmbank Crescent, Glasgow, 
C.2, “ Fluorescent Fittings and Fault Finding,’’ L. C. Rettig, 
& p 'm * Hairax Branco : Crown Hotel, Horton Street, 
Halifax, “ Some Aqpications of Electronic ae ny A. 
Smith, 7.45 p.m. % NortH LONDON BraNncu: “Queen's Head,’ 
677, Green Lanes, Harringay, London, N.4, “ Public Address 
Systems,”’ J. M. McCall, 7.45 p.m. 

Thurs., Feb. 6.—-SOUTHAMPTON BRANCH : Pilgrim Room, Polygon 
Hotel, Southampton, “ Southern Region Electrification,’’ W. J. 
Sykes, 8 p.m. 

Fri., Feb. 7.—BristoL AND West oF ENGLAND BRANCH : Grand 
Hotel, Broad Street, Bristol, “The Diesel Generator as a 
Composite Heat and Power Generator,”’ F. J. Buxton, 8 p.m 
%& LiverPoot anp District Brancu : Liverpool Engineering 
Society, 9, The Temple, 24, Dale Street, Liverpool, 2, “* X-Ray 
Tubes and their Problems,”’ L. C. Maple, 7.30 p.m. * STOKE 
AND Crewe Brancu : Grand Hotel, Hanley, Stoke, “* Power 
Supply and Distribution in North Staffs,’ C. C. Pimble, 
7.W p.m, 

BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day, Jan, 31.—SouTH MIDLANDS SECTION : College of Elec- 
tronics, Malvern, Annual General Meeting, “ Digital Com- 
puters,"’ R. Deighton, 7 p.m. 

Wed., Feb. 5.—LONDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, Te 
W.C.1, “ Radio Investigations During the LG.Y., > a 
Beynon, 6.30 p.m. 

Thurs., Feb. 6.—-NORTH WESTERN SECTION: Reynolds Hall, 
College of Technology, Manchester, 1, “‘ Electronic Musical 
Instruments,”’ A. Douglas, 6.30 p.m. 


BRITISH INTERPLANETARY SOCIETY 
Sat., Feb. 1.—Tudor Room, Caxton Hall, London, S.W.!, 
“ Meteoric Hazards to Space Flight,’’ N. H. Langton, 6 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 

Twes., Feb. 4.-NortTH Western REGION : The Engineers’ Club, 
Manchester, Brains Trust, ““ Mechanical Handling, Storage and 
Conditioning of Solid Fuel,’’ 10 a.m.; “ Automatic Regulation 
of Combustion Conditions—Smali and Medium Size Boilers,”’ 
E. Burman, 2.30 p.m. 

ILLUMINATING ENGINEERING SOCIETY 

To-day, Jan. 31,--BIRMINGHAM CENTRE: Regent House, St. 
Phillip’s Place, Colmore Row, Birmingham, * Prescribing for 
Seeing,’ M. L. Berson, 6 p.m. 

Wed., Feb. 5.—-EDINBURGH CeNTRE : Y.M.C.A. Concert Hall, 
14, South St. Andrew Street, Edinburgh, “ Modern Trends in 
Cold Cathode Lighting,"’ E. A. Langsdon, 7.30 p.m. & New- 
CASTLE UPON TYNE CENTRE Lecture Theatre, Grey Hall, 
Department of Electrical Engineering, King’s College, College 
Road, Newcastle upon Tyne, |, “ Lighting Research at the 
Building Research Station,”’ R. G. Hopkinson, 6.15 p.m. 
Swansea Group: Demonstration Theatre, South Wales 
Electricity Board, The Kingsway, Swansea, “‘ Modern Applica- 
tions of Plastics to Lighting Fittings,’’ P. H. Collins, 6.30 p.m. 

Thurs., Feb. 6,—Carpire CENTRE : Demonstration Theatre, 
South Wales Electricity Board, The Hayes, Cardiff, “‘ Modern 
Applications of Plastics,”’ P. H. Collins,6 p.m. & GLasGow 
Centre: Lighting Service Bureau of Scotland, 29, St. 
Vincent Place, Glasgow, C.1, “Modern Trends in Cold Cathode 
Lighting,” E. A. Langsdon, 6.30 p.m. 

INCORPORATED PLANT ENGINEERS 


To-day, Jan, 31.—-BIRMINGHAM BRANCH : Imperial Hotel, Temple 
— Birmingham, “ Trade Effluent Treatment,’’ J. Lakin, 


m Os Royal Society of Arts, John Adam Street, Adelphi, 
Strand, Senden W.C.2, “* Some Responsibilities of the Civil 
Engineering Contractor's Plant Engineer,’ J. H. Brass and 
R. H. McGibbon, 7 p.m. ¥ EpinsurGH BRANCH: 25, 
Charlotte Square, Edinburgh, ‘Testing of Engineering 
Materials, Destructive and Non-Destructive, by Mechanical, 
Chemical, X-Ray and Ultra-sonic Means,”’ J. A. Menzies, 


7 p.m 

Wed. Feb. 5.—Leicester BRANCH : Bell Hotel, Leicester, “ Trade 
Waste Effuents,”’S. J. Roberts,7 p.m. 4% SOUTHERN BRANCH : 
Polygon Hotel, Southampton, “ Training the Young Engineer,”’ 
H. Nobes, 7.30 p.m 

Thurs., Feb. 6.—GLASGOW Brancu : Scottish Building Centre, 
425-427, Sauchiehal! Street, Glasgow, “ Some Factors Con- 
cerning Works Capital Expenditure,”’ F. Franklin, 7.15 p.m 

Mon., Feb. 10.—Dunpes Branch: Mathers Hotel, Dundee, 
“Industrial Drying Equipment and Cloth Finishing 
Machinery,”’ R. S. Laurie, 7.30 p.m. 

INSTITUTE OF FUEL 
Fri., Feb. 7.—Souta Wates Section : South Wales Institute of 


Engineers, Park Place, Cardiff, “‘ Some Aspects of Fuel Effi- 
ciency in Modern Biast-Furnace Practice,”’ K. C. Sharp, 6 p.m. 


INSTITUTE CF MARINE ENGINEERS 
Mon., Feb. 3.—MERSEYSIDE AND NORTH WESTERN SECTION : 
Liverpool Engineering Society, The Temple, Dale Street, 
Liverpool, Annual General Meeting, “* Materials for Super- 
heater Tubes and Supports,’’ D. W. Crancher, 6 p.m. 
INSTITUTE OF METALS 
Tues., Feb. 4.—Oxrorp Local Section: Cadena Café, Corn- 
market Street, Oxford, “ Technical Control of Some Metal- 
working Processes,"’ A. R. E. Singer. 7 p.m. ¥ SoutTH WALES 
Loca Section: Department of Metallurgy, University 
College, Singleton Park, Swansea, “Secondary Metal 
Recovery,”’ H. J. Miller, 6.30 p.m. 
Thurs., Feb. 6.—BIRMINGHAM LOCAL SECTION : College of Tech- 


nology, Gosta Green, Birmingham, “ Porous and Infiltrated 
Metals,"’ J. E. Elliott, 6.30 p.m. LONDON Local SEcTION, 
17, Belgrave Square, London, S.W.1, “‘ Corrosion by Liquid 


Metals.” B. R. Frost, 6.30 p.m. 
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Loc. 
and Shipbuilders in Scotland, 39, Elmbank 
Glasgow, C.2, “ Recent Developments in the Foundry,” D. v. 
Atterton, 6. 30 p.m. 
INSTITUTE OF PETROLEUM 
Wed., Feb. 5.—61, New Cavendish Street, London, W.1, 
“ Mechanism of Sludge Suspension in Engine Oil,”’ P. J. V- 
Agius, 5.30 p.m. 
Phen ae see OF ROAD TRANSPORT ENGINEERS 
Feb. 3.—Scotrisu Centre : Institution of Engineers and 
Me eibelidon, Elmbank Crescent. Glasgow, “‘ Wear and Tear 
(Part ID),”’ J. E. Johnson, 7.30 p.m. & NorTH pees, 
Centre : Victoria and Station Hotel, Preston, “‘ The Use of 
Glass Fibres with Polyester Resin in Vehicle Bodies, a eS 
Hi . 7.30 p.m. 

Tues., Feb. 4.—Eastern Centre: The Refectory, Peterscourt 
Office, F. Perkins, Ltd., Peterborough, “‘ Wear and Tear,”’ J. E. 
Johnson, 7 p.m. & Wesr REGIONAL CENTRE: Live I 
Architectural aes Rooms, Bluecoat Chambers, School 

“ The Operation of Commercial Vehicles 


Mon., Feb. 10.—Scorrisn AL Section: Institution “s 
Engineers 


Ove: 5, 

Wed., Feb. $.—East MIDLANDS CENTRE : Mechanics’ Institute, 
Nottingham, “ Wear and Tear,” J. E. Johnson, 7.30 p.m. 
te Western CENTRE: Royal Hotel, Bristol, “‘ Research on 
the Testing and Performance of Commercial Vehicle Brakes,”’ 
H. J. H. Starks, 7 p.m. 

Mon., Feb. 10.—East REGIONAL CENTRE: Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, “ Battery 
Manufacture and Maintenance,’’ 7.30 p.m. 

INSTITUTION OF CHEMICAL ENGINEERS 

To-day, Jan. 31.—LONDON GRADUATES’ AND STUDENTS’ CENTRE : 
Caxton Hall, Westminster, London, S.W.1, “ ~~ cco 
in the Chemical Industry,”’ P. W. Mason, 6.30 p 

Sat., Feb. 1.—MIDLANDS BRANCH : Midland Institute, Paradise 
Street, Birmingham, Annual General Meeting, “‘ The Choice 
of Materials for Sugar Refining Plant,”” H. M. Peacock, 2.30 


p.m 
Tues., Feb, 4.—Geological Society, Burlington House. London, 
“The Turbulent Flow of Suspensions in Pipes,”’ A. D. 
Maude and R. L. Whitmore ; ‘ Sedimentation and Fluidisa- 
tion, Part II, Heat Transfer from a Liquid-Fluidised 
System to a Tube Wall,” A. E. Mitson and J. F. Richardson ; 
Mass Transfer Between Fluidised Particles and a Gas,”’ 
A. G. Bakhtiar and J. F. Richardson, 5.30 p.m. 
INSTITUTION OF CIVIL ENGINEERS 
Tues., Feb. 4.—Great George Street, Westminster, London, $.W.1, 
“ The Use of Aerial Photography by Railways,’’ N. E. V. Viner- 
Brady and H. M. Pearson, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Jan. 31.—NoRrTH EASTERN GRADUATE AND STUDENT 
Section: Grey Hall, -_ College, Newcastle upon Tyne, 
“Some Application of Digital Computing Machines,’’ A. 
D. Booth, 6.30 p.m. 

Mon., Feb. 3.—EDUCATION DISCUSSION CIRCLE: Visit to Power 
Gallery of the Science Museum, South Kensington, London, 
S.W.7, 6.15 p.m.  SouTH MIDLAND CENTRE: James Watt 
Memoria! Institute, Great Charles Street, Birmingham, Dis- 
cussion “‘ The Place of Liberal Studies in a Technical Institu- 
tion,’’ opened by E. H. Horrocks, 6 p.m. 

Tues., Feb. 4.-MEASUREMENT AND CONTROL SECTION: Savoy 
Place, London, W.C.2, in conjunction with the British Nuclear 
Energy Conference, “‘ Temperature Transients in Gas-Cooled 
Therma! Nuclear Reactors,’’ J. H. Bowen and E. F. O. Masters ; 
“ Boron-Trifluoride Proportional Counters’’ and ‘“ The 
Design, Performance and Use of Fission Counters,’ W. Abson, 
P. G. Salmon and S. Pyrah; ‘“ The a of Digital 
Computers to Nuclear-Reactor Design,”’ J. Howlett, 5.30 p.m. 

EAsT | MIDLAND CENTRE:  E.M. EI Service Centre, 
rby, “Automatic Circuit Reclosers,"”’ G. F. Peirson, 
A. H. Pollard and N. Care, 6.30 p.m. y% NorTH MIDLAND 
Centre: C.E.A. Yorkshire Division, 1, Whitehall Road, 
. “ Results of Full-Scale Stability Tests on the British 
132kV Grid System,’’ F. Buseman and W. Casson, 6.30 p.m. 
ScoTLAND SuB-Centre: Carlton Hotel, 
North Bridge, a. "Electric Control of Stage and 
Television Lighting,”’ P. Bentham, 7 p.m. ¥& LONDON 
GRADUATE AND he SECTION : Public Library, Chelms- 
ford, “* Transistor Amplifier Circuits,’’ W. A. Thorpe, 7 p.m. 

Wed., Feb. 5.—Tees-sipe SuB-CentreE : Cleveland Scientific and 
Technical Institute, Corporation Road, Middlesbrough, 
North Eastern Centre Chairman’s Address, T. W. Wilcox, 
6.30 p.m. SouTH West SCOTLAND SuB-CENTRE : Institu- 
tion of Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, “* Electric Control of Stage and Television Light- 
ing,’”’ F. P. Bentham, 7 p.m. + NorTH STAFFORDSHIRE Sus- 
CENTRE : my en Service Centre, Burton-on-Trent, “* Elec- 
trical Floor W. arming,”’ J. W. Moule and Stevenson, 
6.30 p.m. ye SOUTHERN CENTRE: S.E.E. B. Offices, Hove. 
“ Earthing of Low and Medium-Voltage Distribution Systems 
and Equipment,’’ F. Mather, 6.30 p.m. ye LONDON GRADUATE 
AND STUDENT SECTION : Visit to the Otis Elevator Company, 
Ltd., Falmouth Road, London, S.E.1, 2.15 p.m. 

Thurs. Feb. 6.—-LONDON BRANCH : Savoy Place, London, W.C.2, 
Forty-ninth Kelvin Lecture, “‘ High Polymers,’’ H. W. Melville, 


5.30 p.m. 

Fri., Feb, 7.—HATFIELD DisTRiCT BRANCH : a College, 

Hatfield, “ Colour Television,’’ P. C. Kidd, 7 p 
INSTITUTION OF HIGHWAY sreneemens 

Tues., Feb. 4.—East ANGLIA BRANCH: Assembly House, 
Norwich, “* Quarrying,”’ J. M. Dixon, 6.30 p.m. 

Fri., Feb. 7.—Institution of Structural Engineers, 11, Upper Bel- 

ve Street, London, S.W.1, Joint Meetin with Roads Group, 
Seciey of Chemical Industry. Papers on “ Planting and Control 
of Road Verges,’’ E. K. Woodford, R. C. B. Gardner and Mrs. 
M. W. Spitta, 5.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Jan. 31.—LONDON BRANCH : 1, Birdcage Walk, West- 
minster, London, S.W.1, General Meeting in conjunction with 
the Internal Combustion Engine Group, “ Some Experimental 
Studies of the Mixing Processes and Flow Configurations in 
Two-Cycle Engine Scavenging,’’ W. Rizk, 6 p.m. 

Wed., Feb. 5.—Coventry A.D. CENTRE: St. Mary’s Hall, 
Coventry, “ Training of Automobile Engineers,”’ J. Wilson, 
7.15 p.m. ye WesTERN Grapuates’ Section: Senior Staff 
Mess Room, Westinghouse Brake and Signal Company, 
Chippenham, “ Liquid Biasting,”’ I. W. G. Fulford, 7.15 p.m. 

Thurs., Prob. 6.——LUBRICATION GROUP : .. Birdcage Walk, West- 
minster, —, S.W.1, Discussion on “ Dry Lubrication,’ . 
6p.m. & ScorTisH BRANCH : Royal College of Science and 
Suchenlony, Glasgow, “ Machinery in Cross-Channel 
Passenger Shi .”’ E. L. Denny, 7.30 p.m. East MIDLANDS 
Grapuate * SECTION : College of Further Education, Green- 
close Lane, Loughborough, * Measurements of Mechanical 
Vibrations,"" R. P. Clemo. 7.15 p.m. ye YORKSHIRE 
Grapbuates’ Section: Grand Hotel, Sheffield, Films on 
Casting and Forging, 6.30 p.m. 

Fri., Feb. 7.— Scottish BraNcH: Robert Gordon's Cee, 

Aberdeen, “ Machinery in Cross-Channel Passenger Ships,’ 

E. L. Denny, 7.30 p.m. 

INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 

Mon., Feb. 3.—Institution of Electrical Engineers, Savoy Place, 
Victoria. Embank kment, London, W.C.2, “ Recent Develop- 
ments in Line Transmission Systems,”’ R. H. Franklin and 
M. B. Williams, 5 p.m. 
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INSTITUTION OF PRODUCTION ENGINEERS 

To-day, Jan. 31.—-NORTHERN REGION : Neville Hall, Newcastle 
upon Tyne, “ Technical Training and Professional! Status,’’ The 
Rt. Hon. The Ear! of Halsbury, 7 p.m. 

Tues., Feb. 4.—HALIFAX AND HUDDERSFIELD SECTION : George 
Hotel, Huddersfield, ‘‘ Human Aspects in Production Planning 
and Control,” B. ’G. L. Jackman, 7.30 p.m. ¥% DUNDEE 
SECTION : Technical College Hal!, Bell Street. Dundee, “* Tech- 
nical Training and Professional Status,’’ The Rt. Hon. The 
Ear! of Halsbury, 7.30 p.m. 

Wed., Feb. 5.—COVENTRY GRADUATE SECTION : Visit to Smiths 
Stampings (Coventry), Ltd., Ribble Road Works, Humber 
Avenue, Coventry, Film, “ American Die For, rging Practice,”’ 
7.15 p.m. WOLVERHAMPTON SECTION : olverhampton, 
and Staffs College of Technology, Wulfruna Street, Wolver- 
hampton, “‘ The Use of Punched Card Methods for Production 
Control,’’ J. C. Davies, 7.15 p.m. ye NOTTINGHAM SECTION : 
Victoria Station Hotel, Nottingham, “ Metallurgy in Produc- 
tion,’’ H. D. Ward, 7 p.m. EDINBURGH SECTION : North 
British Hotel, Princes Street, Edinburgh, “‘ Technical Training 
7 Professional Status,”’ The Rt. Hon. The Earl of Halsbury, 

-30 p.m. 

Thurs., Feb. 6.—GLASGOW SECTION : Institution of Engineers and 
Shipbuilders, 39, Elimbank Crescent, Glasgow, C.2, ** Technical 
Training and Professional Status,’’ The Rt. Hon. The Earl of 
Halsbury, 7.30 p.m. #¢ READING SECTION: Great Western Hotel, 
Reading, “‘ Materials Handling—What is it Really About,’ 
H. P. Mott, 7.30 p.m. ye LONDON SECTION AND LONDON 
GRADUATE SECTION : Creed and Co., Ltd., Telegraph House, 
East C way Serrey, “ Achieving Economic Production from 
your Press S ’ J. J. Gallway, 7 p.m. 3% LUTON SECTION : 
North Herts Technical College, Letchworth, “‘ The Shell 
Moulding Process,’’ D. N. Buttrey, 7.30 p.m. ye GLOUCESTER 
SECTION : North Gloucestershire Technical College, The Park, 
Cheltenham, Film on “‘ Gear Hobbing,’’ 7 p.m. ¥& VISCOUNT 
NUFFIELD PAPER : Large Lecture Theatre, Engineering Faculty, 
The University, Bristol, ‘* Technical Education for ne 
Engineers,’”” The Rt. Hon. The Lord Hives, 6.30 p 

Mon., Feb. 10.—SHEFFIELD Section : Grand Hotel, ‘Sheffield, 
“ Automation in the Steel Industry,”’ R. H. Baulk, 6.30 p.m. 

INSTITUTION OF THE RUBBER INDUSTRY 
Mon., Feb. 3.—NortH EASTERN Section: Eldon Grill, Grey 
Street, Newcastle upon Tyne, Short Papers Night, 7 p.m. 
PRESTON SECTION : Bul! and Royal Hotel, Church Street, 
reston, “‘ Comparison of Different — of Heating in the 
Rubber Industry,’’ J. R. Happer, 7.15 p 

Thurs., Feb. 6.—LEICESTER SECTION : PReil Hotel, Leicester, 
“New Applications for the Engineering Properties of Buty! 
Rubber,”’ R. F. Neu, 7.30 p.m. 

Mon., Feb. 10.—MANCHESTER SECTION : Newton Heath Tech- 
nical College, Manchester, “‘ Some Practical Aspects of Latex 
Foam Manufacture,”’ N. Grimshaw, 6 p.m. y& MIDLAND 
Section: James Watt Memorial Institute, Great Charles 
Street, Birmingham, “ Coating for the Rubber Industry,”’ 
W. H. Oakley, 6.45 p.m. SouTH WALES AND MONMOUTH- 
SHIRE SECTION : Wyndham Hotel, Bridgend, “‘ Butadiene and 
its Co-Polymers,”’ N. D. MacLeod, 7.30 p.m. 

INSTITUTION OF STRUCTURAL ENGINEERS 

Tues., Feb, 4.—NORTHERN COUNTIES BRANCH: Cleveland 
Scientific and Technical Institution, Middlesbrough, ‘* Some 
Structural Aspects of Nuclear Reactors,’’ W. H. Chilton, 
6.30 p.m. ¥& WALES AND MONMOUTHSHIRE BRANCH : South 
Wales Institute of Engineers, Park Place, Cardiff, Joint Meeting 
with Institution of Municipal Engineers, “ Structural Aspects 
of the Design of a Sea Outfall,’’ C. D. C. Braine, 6.30 p.m. 

Wed., Feb. $.—LANCASHIRE AND CHESHIRE BRANCH : College of 
Building, Clarence Street, Liverpool, ‘‘ Shear Effects in Rein- 
forced Concrete Beams,’ R. B. L. Smith, 6.45 p.m. 
%e NoRTHERN CounTtES BRANCH: Neville Hall, Newcastle 
ae Tyne, “‘ Some Structural Aspects of Nuclear Reactors,”’ 

W. H. Chilton, 6.30 p.m. 

Fri., Feb. 7.—MIDLAND Counties GRADUATES’ AND STUDENTS’ 
SECTION : Birmingham Exchange and Engineering Centre, 
Stephenson Place, Birmingham, “* Prestressing and the Systems 
in Common Use To-day,”’ J. E. C. Farebrother, 6.30 p.m 
%e WESTERN Counties BRANCH : Smal! Lecture Theatre, Uni- 
versity Engineering Laboratories, Bristol, “‘ Recent Develop- 
ments in Timber Engineering,’’ H. Tottenham, 6 p.m. 

INSTITUTION OF WORKS MANAGERS 

Tues., Feb. 4.—Leicester BRANCH: Lecture Theatre, Lough- 

borough College, Greenclose Lane, Loughborough, Joint 
Meeting Notts and Derby Branch, “ Planned Maintenance,”’ 
A. R. F. Steadman, 7.30 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 

To-day, Jan. 31.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “‘ The Clean Air Act and the Engineer,’’ E. C. 
Rogers, 7 p.m. 

NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 

Fri., Feb. 7.—Lecture Theatre, Mining Institute, Newcastle upon 
Tyne, “ Tip Clearance and Shrouding Effects in Axial Flow 
Compressors,’’ R. C. Turner and J. L. Jefferson, 6.15 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 

To-day, Jan. 31.—Engineers’ Club, Albert Square, Manchester, 2, 
“Some Historical Notes on the Contributions of Manchester 
to the Development of Science and Engineering,’’ H. J. Axon, 
6.45 p.m. 

PLASTICS INSTITUTE 

Mon., Feb. 10.—LONDON AND District SecTion: Borough 
Polytechnic, Borough Road, London, S.E.!, “ Injection 
Moulding Machinery,’’ E. Gaspar, 6.30 p.m. 

REINFORCED CONCRETE ASSOCIATION 

Tues., Feb. 4.—-MiDLAND Counties BrRaNCH: James Watt 
Memorial Institute, Great Charles Street, Birmingham, Joint 
Meeting with Institution of Structural Engineers, ‘‘ The Use of 
Prestressed Concrete for Long Span Slabs (20ft to 60ft),’’ F. J. 
Samuely, 6 p.m. ye NORTH WESTERN BRANCH: College of 
Technology, Sackville Street, Manchester, “ High Tensile 
Reinforcements,”’ C. E. Reynolds, 6.45 p.m. 

Wed., Feb. S.—NORTH WESTERN BRANCH : Liverpool Engineering 
Society, The Temple, 24, Dale Street, Liverpool, “‘ High Tensile 
Reinforcements,’’ C. E. Reynolds, 6.30 p.m. 

ROYAL SOCIETY OF ARTS 

Wed., Feb. §.—Burlington House, Piccadilly, London, W.1, Dis- 
cussion on “ Experimental Results with the ZETA Apparatus 
on Controlled Thermonuclear Reactions,’’ opened by Sir John 
Cockcroft, 3 p.m. 

Thurs., Feb. 6,—Burlington House, Piccadilly, London, W.1, 
“Growth and Evaporation of Crystals from the Vapour- 
Phase,"’ S. A. Kitchener and R. F. Strickland-Constable ; 
“An Experimental Study of Thermal Convection in a Rotating 
Liquid,’’ R. Hide, 4.30 p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION 

Tues., Feb. 4.—B.1L.S.R.A., Hoyle Street, a “ Vacuum 
Spectroscopy and X- Ray Fluorescence,’’ K. M. Bills, 7 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 
Fri., Feb. 71.—ROAD AND BUILDING MATERIALS GrouP : Institu- 
tion of Structural Engineers, 11, Upper Belgrave Street, London, 
S.W.1, Joint Meeting with Institution of Hi way Engineers, 
7 ~ Planti and Control of Road Verges,”’ K. Woodford, 
ardner and Mrs. M. W. Spitta, 5. 30 p.m. 
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You never know 


who you’ll meet... 


...0r what new subjects will be covered in the pages 
of THE MOND MAGAZINE. Its articles and features, 
illustrated in colour, deal with a variety of topics related 
to the many products of the Mond Nickel Company 
and its associates. Issue Number Four is now available. 
Are you on the regular mailing list ? 


CONTENTS OF THIS ISSUE INCLUDE: 
Nickel Alloys in Fork Lift Trucks 
Platinum Cathodes Extend Valve Life 
How Chromium-Nickel Alloys help the Brewer 
How Cobalt reveals Art Forgeries* 


Prospecting Minerals 


rhe Mond 
magazine 
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THE MOND MAGAZINE will be sent regularly on publi- 
cation to all who are interested. 


Send us your name 
and address 


Ge THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE MILLBANK LONDON S.W.1 


‘GA MMS 





HENEAGE STREET, 
LONDON E.I 


BISHOPSGATE 7314 
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FORGINGS 
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IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 
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INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
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BRAND NEW 
BALL & ROLLER 











BEARINGS 


000, 000 In STOCK 
IN MORE THAN 4.000 TYPES 


OVER 4 





@ & § 


BRITAIN’S LARGEST STOCKS 
Consisting of HOFFMANN, R. & M., S.K.F., F.B.C., 
POLLARD, TIMKEN, TORRINGTON, HYATT, 
M.R.C., N.D., FAFNIR, FAG., RIV., STEYR, G.M., 
$.R.O., A.K.F., ONA, GIUSTINA, ETC. ETC 
SUPPLIERS TO AIR MINISTRY, MINISTRY OF 
SUPPLY, ADMIRALTY, NATIONAL COAL 
BOARD, PUBLIC UTILITY UNDERTAKINGS, 
OVERSEAS GOVERNMENTS, ETC. ETC. 

Exporters to al! parts of the World. 

Write for New Stock List. 


CLAUDE RYE BEARINGS 


B9S-921 FULHAM ROAD. LONDON, 5. wW.6 
24) TELEM 22-3453 
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Braithwaite Test Tank 
for the Comet 2 
and the new Comet 4, Hatfield. 






Braithwaite Test Tank for the 
Britannia Series 300, Filton. 


iat 





ae 


Braithwaite & aircraft research 


Four hours flight is simulated in four minutes at ground level, for the pur- 
pose of pressure-testing the fatigue life of prototype aircraft. We were 
honoured by the confidence shown in us and Braithwaite Pressed Steel 
Tanks when we were invited to design and construct the original test 
tanks used by the Royal Aircraft Establishment at Farnborough. Since 
then we have been privileged to receive the contracts for all such installa- 
tions including a second for the Royal Aircraft Establishment and those 
supplied to such distinguished aircraft constructors as Bristol Aircraft 
Limited, the de Havilland Aircraft Company Limited and Vickers- 
Armstrongs (Aircraft) Limited. 

* Comet,’ ‘ Britannia,’ ‘ Viscount,’ all these famous aircraft have been sub- 
jected to safety tests and investigations in Braithwaite Pressed Steel 
Sectional Tanks. 


Re 4 
Braithwaite Test Tank interior 
for the Viscount, Weybridge. 





w Crown copyright reserved, reproduced by permission of The Controller H.M. Stationery Office. » 





co Sateen ~ 
Braithwaite Test Tank interior for the 
Britannia Series 100, Farnborough. 





BRAITHWAITE & CO- ENGINEERS LIMITED 


AND CONSTRUCTIONAL ENGINEERS 





BRIDGE 


London Office: DORLAND HOUSE - REGENT STREET - LONDON SWI - TEL: WHltehall 3993 








VOLTAGE STABILIZERS 


By F. A. Benson, M. Eng., A.1.M.E.E., M.I.R.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, glow-discharge tube 
circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 


graphy is included. 





Order your copy through your bookseller or direct from: 
| ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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FOR DRAWINGS, LAY-OUTS 
COLOUR COPIES. 


‘“ DERWENT ” 
COLOUR PENCILS 


A PRODUCT OF 
THE CUMBERLAND PENCIL CO., LTD. 


All the 72 shades are manufactured under scientific 
control to meet exacting requirements. Many of these 
shades are identical to the various B.S. specifications. 


Can we help with your colour matching problems at 
the drawing board stage? 


STOCKED BY ALL LEADING DRAWING OFFICE STATIONERS 
DROP A P.C. FOR SAMPLE PENCIL TO 


BRITISH PENS LTD. cert. c) 


BEARWOOD- ROAD, BIRMINGHAM 41. 
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FOR MEASURING & COUNTING 
TRUMETER CO. LTD., MILLTOWN ST. RADCLIFFE, LANCS. 
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Photograph by courtesy of Thomos Harrington Ltd., Hove, Sussex 


Fe voc one reason or another, to- 
morrow may find you face to face 
with a complex building problem 
demanding an urgent solution. . . 
or funds will not permit the expense 
of a traditional brick structure. 


Whichever it is, YOU are expected 
to find a speedy, efficient answer. 
Just such an answer is provided 


Basic widths available: 12ft., 15 ft, 18ft., 20ft., 24ft., 25ft., 30 ft. 


get’ quotation from THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 939A 


by THORNS TIMBER-. 
FRAMED BUILDINGS. 

Prefabricated in BASIC units, 
they combine economy with ease 
of erection—and are easily adapt- 
able to your own design. 

The photograph shows a can- 
teen building size 120 ft. x 37 ft. 
x 10ft. containing dining hall, 
kitchen and store. 
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steam water 
mixing valve 


Manufactured with many other types of high-class valves and fittings by 


MEYNELL & SONS LTD. (est’p. 1798) MONTROSE ST., 


We ‘specialise in manufacturing articles to customers’ designs and blueprints. 


hot water... 


where you want it 
when you want it! 
The Meynell Mixing Valve is designed to overcome problems that 


have always beset Heating Engineers and elimination of reducing 
valves leads to lower installation costs. 


here are a few advantages : 

Valve automatically adjusts itself to maintain substantially 
stable outlet temperatures. 

Can be used in any position and gives large output. 


heat losses. 


Operates on inlet service pressures up to 150 p.s.i. steam and 
5 p. 
Will not lime up—*‘ Fluon "’ sleeve insulates steam from cold 
water when valve is non-operative. 

Risk of scalding eliminated. 


s.i. water or vice-versa. 


WOLVERHAMPTON. Tel: Wolverhampton 20297/8/9, 




















68 THE ENGINEER Jan. 31, 1958 


INSULATION INVESTMENT 
begins with Newalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
the work of our Research Laboratories, has found us equal to 
any new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical plants, 
you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 














Wetter \owalls 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 


~~-~-1] SELE-CLEANING STRAINERS 


























Py il | ECONOMICAL — DEPENDABLE 
% Hand or ratchet operated 
¥%& Motorised inlet 


¥& Dimensionally stable under pressure >> 
¥*& Integral cleaning device 

%* Low pressure drop 

%& Magnetic Separation 


difficult 
liquids? 





FOR OIL AND FUEL 
DENVER SRL RUBBER LINED PUMPS FEED LINES, HYDRAULIC SYSTEMS 


Abrasive sands and slimes and highly corrosive 
acids present no difficulties to Denver SRL pumps— Capacities: 1-100,000 g.p.h. 
they are made for the job. — ryan ag —— 
parts last up to 50 times as long as m at Is 
more, these efficient pumps require much lower BRITISH QUADRUPLEX LTD. 
horse power than other —— wed cercer§ — 911 SHIRLANDIMEWS, PADDINGTON, 

Two types, for Standard and heavy duties handling : 
up to 2, g-p-m. Send for Bulletin No: P9-B8 LONDON, ws. Telephone: LAD 3070 

DENVER VERTICAL SAND PUMPS 

The Denver Vertical Centrifugal Sand Pump will 

handle any material which can be made to flow by 


gravity to the feed opening. Sand and other coarse pP L A fe T 2 C 

















materials will not stall or stop this pump, neither 
is it affected by intermittent and fluctuating flow. 
The vertical design eliminates air pockets. 

The Denver Sand Pump is ideal for handling a heavy 
concentrate direct from the froth launder of a Denver 
“Sub-A’ Flotation Machine. Send for Bulletin No: P10-B5 


There is a DENVER pump 
to suit your purpose! 
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ty Engineering 


Versatility bx 


Aluminium Tube Mill of novel design for continuously rolling 
and fusion welding aluminium strip fed from coils and available 
to produce tubes from 2in. to 8in. dia., and in required lengths. 
(Photo by courtesy of Reynolds Light Alloys Ltd.) 


20 fabricated steel Purifier Covers (2 batteries of 10 each) with 
aluminium extruded sealing stri and screw-down clamps. 
Each cover 31ft. long by 15ft. wide, weighing — 
44 tons. Supplied to The Wales Gas Board for their new works 
at Aberavon Gas Works for handling bulk gas from coke ovens 


for purification and blending for gas grid. (Photo by courtesy of Wales 
Gas Board) 


SHEPPARD’S experience extends over nearly a century, and situated 


Whether your requirements are for Fabrications in Steel or for con- in the hub of one of the largest steel producing areas in the world, 


struction of Precision Machinery, you will find SHEPPARD’s are they are at your service for the design and manufacture of Heavy 
Engineering products and Mechanical Handling Specialities, whether 


for new developments or the expansion of existing plants or processes. 


versatile in most fields of Engineering. 


5 § a 





PRINCIPAL DEPARTMENTS AVAILABLE FOR YOUR SERVICE:— 


@ DESIGN & ENGINEERING OFFICES. @ HEAVY MACHINE SHOPS.—Heavy Turning, Vertical, Horizontal 
@ DETAIL, DRAFTING & PLANNING OFFICES. Boring, Planing, etc. 
@ PATTERN MAKING SHOPS. @ STEEL FABRICATIONS.—Welded Vessels, Tanks, Platework, and 
@ FOUNDRY.—Casting capacity up to 4 tons individual weight. a Girder work. 
@ LIGHT MACHINE SHOPS.—Capstan, Turret, Centre, Milling, @ FORGING & ELECTRICAL SHOPS. 
Shaping & Slotting Machines, etc. a @ FIELD ERECTION & SERVICES. 
a 
IRONFOUNDERS - HEAVY GENERAL STRUCTURAL & MECHANICAL ENGINEERS 


SHEPPARD 


SHEPPARD & SONS LTD., * BRIDGEND, GLAM 


Tel.: BRIDGEND 567 (5 lines) "Grams: SHEPPARD, BRIDGEND 
LONDON OFFICE: 153 George St., W.! Tel: PADdington 4239 





ay 








F 70 THE ENGINEER Jan. 31, 








applications. 






... then the 


and Hollis St., New Basford ° Nottingham 77847 
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TO INDICATE, CONTROL OR RECORD 


— TEMPERATURE 


For Accuracy, Ease of Reading, Robust- 
ness, Economy and long trouble free 
> life install Rototherm Thermo- 
* meters. Instruments are available 
\ to suit most Industrial, 
and Laboratory requirements 
} Specialists in bi-metallic 


Marine 


Please write for details. 


ototherm 


BI-METAL * MERCURY-IN-STEEL . VAPOUR PRESSURE 
name that THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, S.W.19 * LiBerty 7661 





SPRINGS 







absorbent— 











to mind 


for day in, day out, there are machines to 


supplies contact: 


a M.LYNCH 2SON L"° \e 


MILL WHARF, CANAL ROAD, STROOD, KENT 








like Austin’s Cleaning Rags 
Cleaning rags are basic necessities in every workshop, 


clean, dirt and grime to combat, parts to polish and 

a hundred other vital jobs for which there is no good 
substitute for an Austin’s cleaning rag. And there are 
rags for every type of work—all carefully graded, 
scrupulously washed and sterilised. For prompt regular 


TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD y 
EY) 
E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 
SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL Tel: ADVance 12/1 ' 








wef R.B.HILTON LTD ~ 
REFRACTORY AND INSULATIN 
CONSTRUCTIONS 


oI 


Uk, te 









__-—sS POWER STATIONS OIL REFINERIES — 
_ CHEMICAL PLANT INDUSTRIAL NScAReeTE 


HEAD CRESSWELL PARK - BLACKHEATH - LONDON S.E.3 
, A OFFICE Telephone LEE GREEN 45125 
PA : | Glasgow 140, WEST GEORGE STREET, GLASGOW, C.2. 


ES Office Telephone DOUGLAS 8356 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are pro- 
duced throughout, from raw material 
to finished product, within the same 


organization. 





: : TI M U SHET brands— 


S.0.B.V. « 
OSBORNITE 











& €CO., LIMITED. 


ee. Fo, + © 2.8: #8 bt es 


nders * Engineers’ Toolmakers 








ash handling 
hoists; drag 





heicket elevators, 
BEAUMONT skip 


* 
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transporters, 
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Announcing Another... 


10-TON 


Jones 


The new JONES KL 10-6 lifts 10 tons; manceuvres 
comfortably in confined spaces; has the mobility of a 
crawler machine on soft ground; and, with a sectional 
lattice construction jib, gives impressive lifts up to 70 ft 
(and beyond, with jury mast fitted). | Power steering, 
4-wheel differential drive and ample all-round out- 

reach are standard features—together with the 

proved Jones direct mechanical transmission, 

giving precision load control, full engine 

power to all motions and remarkable 

economy in operating and maintenance 

costs. Our Technical Representative 

will give you full details of standard 

mobile, truck and rail mounted 

versions. 








70 ft jIB 
3 tons 
at 17 ft 6in 
radius 
50 ft JIB 
4: tons at 15 ft radius 
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make TAPE R-LOCK your 
standard method of 
fixing to shafts 








Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO-° LTD * HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, 8RADFORD, BRISTOL, BURNLEY, CARDIFF, 
GLASGOW. HULL. LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


N 
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HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
‘COUPLINGS 


FOR 

STEEL TUBES 

}”° OUTSIDE DIAMETER 
TO i} NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to very high 


pressures 
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% UNIVERSAL PUNCHING, SHEARING, 
CROPPING % NOTCHING MACHINES 


MODEL “STANDARD” 


Built in five sizes with 
shearing capacities from 
{to I’. Five operations 
are contained in one com- 
pact and sturdy power 
driven unit with separate 
working positions for 
punching, shearing, angle 
and section cropping, bar 
cropping, and notching. 
Alternative models, with- 
out punching motion 
(Model 63), and single 
purpose punching mach- 








ine (Model 34). 


OTHER MACHINES IN THE “FICEP” RANGE 


Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 
tion shears—Model 558K, per- BETON, in 4 sizes, for steel in 4 sizes (400, 600, 750 and 
forming all the functions of a and M.S. Rounds, and M.S. 1000) with crushing jaws on 
power operated machine. Squares and Flats. last three sizes. 


SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD - PHONE: 26311 (22 lines) 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 


PHONE: TEM 1515 (12 lines) 





SM26 














DONALD BROWN (Brownail), LTD. 
ENGINEERS 


$43. OLDHAM ROAD, 
PAILSWORTH, MANCHESTER. 



















For all Purposes 
MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


SPECIALISTS IN ROTARY 
SCREENS, aevares 














SIRRON 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
Wiset CO. LTD. 




















NEWBURY, BERKS 
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Wrenches and Socket Sets 
in high grade Chrome Alloy 
Steel to sult English, Ameri- 
can, Unified and Metric 
sizes. Sockets in +448’ 
hexagon, 4°, wy", #”, 4". 2 
& 1” Square Drives. Fully 
illustrated catalogue avail- 
able on request. 













JENKS BROTHERS LIMITED, 
_ BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON. 





The Little Pumps with the Big 
Performance. 
These compact, practical little pumps will deliver up ¥& 
to 1,200 g.p.h., can be auto-operated, have few parts 
and little to go wrong, yet an electrically driven unit 
for single phase, A.C. supply costs only £25 1s. 6d. They 
are ideal for industry, domestic water supply, and agri- 
cultural use, are built to last and will give years of 
trouble-free service. May we send you full details? 
IN STEEL Please ask for list PG.100. 
































- 
. 
“Seve 


ALSO 
CAPSTAN PRODUCTS 
AND NON-FERROUS METALS 





BERESFORD 
single-stage, self-priming 
PUMPS 





W. B. CULL & SONS L™ 


TENNANT ST., BIRMINGHAM, 15 
Phone 1 Midland 6048-9 Grams ; CULANSONS, B’HAM 


CONTRACTORS TO ADMIRALTY, M.O.S., AJ.D. APPROVED 
ESTABLISHED 1875 







James Beresford & Son Ltd., 
Kitts Green, Birmingham, 33 Telephone : STEchford 3081 
and at London, Glasgow, Manchester, Leeds, etc. 
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For...FERROUS AND 
NON-FERROUS 


w@ CASTINGS 


FOR ALL INDUSTRIES 


Made with the experience and skill gained 
by generations of craftsmen at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MCORS, CARDIFF. Phone: Cardiff 33/5! 


The necessary resources and plant capa- 
city combined with long experience in 
the production of heavy pressings for al! 
industries, road and rail transport, struc- 
tural and civil engineering etc., are avail- 
able in the John Thompson organisation 
including the design and manufacture of 
frames, components, and general fabrica- 
tions. A Technical Advisory Service for 
preliminary design consultation is freely 
offered. Write for illustrated brochure. 








—_— + 


aceseneneiennidaael 
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HH THOMPSON 3 
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mofOn PRESS 
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Telegrams: ty kt 
WOLVERHAM 














STO E AM ELOAI Ete MOTOR PRESSINGS LIMITED 
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FIT THE COVENTRY CLZUCe 


steel roller chains as a replacement for malleable chains on slow 
speed drives and light conveyors on all kinds of machinery and plant 
where operating conditions are bad and the chains are not enclosed. 


Write for Catalogue Ref. 116/101 for full details, dimensions and prices. 


ap runs easier 


a lasts longer 


> works better 





waste from previous washings, The Coventry Mark 5 chain on this wash- 
bowl carrier is still giving trouble-free service after over three years’ 
continuous service. 


in coke dust, The Coventry Mark 5 chain 
on this conveyor headstock drive continu- 
ally handles 90 tons of coke per day. 


In continuous contact with wool saturated in cleaning fluid, containing Working without lubrication and covered 


whatever the weather ifs a fine chain f 





RENOLD CHAINS LIMITED - MANCHESTER 








ee or eee a NI 
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‘T’ Type 
Exhauster- 
Collector 
units will 
settle your 
DUST PROBLEM 


Apply ‘T’ type units to your grinders, 
polishers or other dust creating machines and 
at once you'll see the difference. You solve 
your dust problem immediately. The ‘T’ type 
unit is completely self-contained, portable 
and space saving. It embodies a_ highly 
efficient motor-driven fan which sucks in dust 
laden air through filters and discharges dust 
free air from an outlet at the top of the unit. 
AVAILABLE Operation is simple. With suction pipe fitted 
and electric supply connected, the unit is 
ready for work. Cleaning the filters and 


emptying the dust tray .takes only a few 








FROM STOCK minutes. 


If you want to know more about *T” type units, 


publication No. 16/1 gives full details. Write now. 


KEITH BLACKMAN LTD fan Mokers since 1883 


MILL MEAD ROAD - LONDON .- N.I7 





me 
TA 9754): 25 

















GRIFFIN BRAND 


STEEL SHEETS 


* Light and Heavy industry are 
served by Griffin Brand Steel 
| Sheets—Black, Galvanised, Flat 








and Corrugated. 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain 





* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 











Merals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







179 WEST GEORGE STREET 
GLASGOW, C.2. 
Tel: CENtral 0442. ,’Grams: “ CIVILITY Glasgow.”’ 

















BOLTS, NUTS, SPECIAL FASTENINGS 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 


" - eee tlle 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 





——S 





M.W.56 
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We at Doncasters make forgings for all 
purposes in both the usual and the not-so- 
] usual metals. Tool steels and engineering 








alloy steels, stainless and _heat-resisting 


Be 
DONCAS TERS steels, Nimonic and titanium—we forge 


in them all. 


1778 D D Where required, forgings can be 


normalised, annealed or heat treated to 




















specification. 
For engineering forgings, whatever the 
numbers, consult Doncasters first. 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS + DROP FORGINGS. * TOOL STEELS + HARDENED STEEL ROLLS 
F50 











H. M. HOBSON LTD. have for 
many years specialised in the design and manu- 
facture of aircraft components calling for the 
highest degree of ingenuity and precision engineer- 
ing. Although these activities continue in full 
swing, the Company have now entered the nuclear 
field and are engaged in the design and production 
of reactor control components and other ancillary 
equipment in collaboration with the Atomic 
Energy Authority. These items include the con- 
trol systems for the following important Research 
Reactors: E.443 (Dido) for Harwell, A.E.443 
for Sydney, Australia, and the R.E.775 (Pluto) 
for Harwell and Dounreay. Design, development 
and manufacture is proceeding on an automatic 
machine for introducing isotope specimens into 
the reactor and removing them after the requisite 
irradiation time; precision small pressure vessels 
and other experimental equipment for testing 
samples of various materials in the reactors ; and 
control mechanisms for a new zero energy reactor. 


Hobson 


SPECIALISTS IN PRECISION ENGINEERING PROJECTS 





THE ENGINEER 
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H. M. HOBSON LIMITED, WOLVERHAMPTON, ENGLAND 
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The controlled resilience of rubber, when applied to couplings, 
absorbs shock loads and torsional vibration, and permits 
misalignment. The Metalastik family of couplings has been 
designed to meet special requirements and meets nearly every need. 


The illustrations show the following :— 


1,2 METALASTIK VEE-TYPE COUPLINGS: a most success- 

& 3. ful type of coupling transmitting torque through rubber 
loaded in shear. Will absorb shocks and damp out vibrations, 
possesses high torsional flexibility, and accommodates shaft 
misalignment. The metal parts of Fig. | type can be bored 
and keyed for fitting directly on the shafts. 


. METALASTIK ULTRA-DUTY BUSH COUPLINGS: 
especiaily suitable for high-speed operation. The design 
permits a high degree of torsional flexibility and provides for 
shock loads, vibration and conical misalignment of the 
shafts. For greater flexibility and a larger degree of mis- 
alignment, these couplings can be used in series with a light 
shaft connecting two couplings, as Fig. 4. 


METALASTIK “ ROTOFLEX ” COUPLINGS : provide 
considerable torsional flexibility, accommodate angular 
misalignment and a large extent of end float; they are 
particularly suited for cardan shaft assemblies. For high- 
speed operation a special centring device is used. 


METALASTIK UNIVERSAL COUPLINGS: have con- 
siderable torque capacity and little torsional flexibility but 
will accommodate angular misalignment with very low 
resistance. 


METALASTIK DOUBLE-CONE COUPLINGS: have a 
very high torque capacity and in other respects are similar 
to the Ultra-Duty bush coupling. End thrust can also be 
carried by these couplings and they are therefore particularly 
suitable for marine propulsion. 


METALASTIK TRAILING-LINK COUPLINGS : accom- 
modate considerable parallel misalignment as well as end- 
float and conical misalignment, and a single unit therefore 
replaces a long cardan shaft assembly. 

The experience of our engineers is at the disposal of all who are 
interested in flexible couplings and full information of proposed 
applications should be forwarded to our Technical Department. 


METALASTIK LTD., LEICESTER 
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for this atomic age 

























DIESEL-ELECTRIC 


OBILE CRANES 


Today’s crane in a setting of tomorrow! 
Shown in an environment appropriate to its 
modernity is this Morris 6-ton mobile crane 
recently supplied to the atomic power station 
at Dounreay. That it is a really modern crane 
not only in appearance but also in perform- 
ance, design and construction is evident from 
the following features : 





Centrally mounted superstructure giving an equal radius 
clearance and stability when handling loads over the 
front or back of the crane. 


No heavy levers to operate—just a finger touch controls 
all motions. 


Flange mounted motors ensuring perfect and permanent 
alignment. All main assemblies are of unit construct- 
ion. 


Hydro-mechanical brakes on all road wheels. 


Four-speed gearbox allows fast or slow travel accord- 
ing to the load being handled. 


Fully interchangeable wheels, including tyres, rims, 
brakes and hubs. These components are interchange- 
able on all four road wheels of equal size. 











> RMS IR: 
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Corner of shield built from bricks of the 4” 
chevron type range showing window apertures 
and spherical seatings for remote handling gear. 








Wall composed of 4” 


standard chevron type bricks. 


LEAD SHIELDING 


Some of the lead bricks we supplied to the United Kingdom 





Atomic Energy Authority are shown in these photographs. 


The people to consult about the production ASSOCIATED LEAD 
of special shapes for shielding are Associated Lead. ; CE pp MANUFACTURERS LIMITED 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
CRESCENT HOUSE, NEWCASTLE 
LEAD WORKS LANE, CHESTER 


Export enquiries to: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, E.C.a 
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BIBBY COUPLINGS | 600 . sa 
roup Service 


to the 


POWDER METALLURGY 
INDUSTRY 


























THE WELLMAN BIBBY CO. LTD. 





4 
GEORGE 
SONS AND COMPANY LIMITED 
Wood Lane - London - W.12 - Telephone: Shepherds Bush 2070 






PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 

















These six essentials are built into every TULLIS belt | JOHN TULLIS & SON LTD 





ST. ANNS WORKS GLASGOW S.E. 
® MAXIMUM STRENGTH @® DURABILITY Telephone : BRIDGETON 1205-6-7-8 Telegrams : TULLIS, GLASGOW 
@ MINIMUM STRETCH @ LATERAL FIRMNESS BRANCHES AT— 

LONDON : 4 St. CHAD’S PLACE, GRAY’S INN RD., W.C.I. TEL: TERMINUS 9691 
@ PLIABILITY @ HIGH COEFFICIENT OF FRICTION BIRMINGHAM: EMPIRE HOUSE, 159 Gt. CHARLES STREET. TEL: CENTRAL 2703 

MANCHESTER: 9 BLACKFRIARS ROAD, SALFORD 3. TEL: BLACKFRIARS 2007 

BELFAST: 2 LINENHALL St. WEST. TEL ; BELFAST 25359 


LEE TARY CR TREE TT LIT | oA a a ee a ei Cre 
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improve efficiency 


and reduce production costs 





The filter, reducing valve & lubricator 
combined in the Enots Air Service 
Unit ensures a supply of lubricated, 
clean air at pre-controlled pressure to 
all air devices. 


A pressure reducing valve fitted to almost any 


pneumatic device will save its cost in a very short time by reducing 


air consumption. At how many points in your works are you using 


full line pressures of up to 100 Ib. per sq. inch where 80, 60 or even 


lower pressures would be adequate? Savings are more or less in direct 


proportion to pressure reduction. 


Dap tog. 
pe ) 


BLOW HOSE 
NOZZLE VALVES 
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EXHAUST SILENCERS 
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EJECTOR VALVES 





STEEL AND 
FLEXIBLE TUBES 
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| COPPER, BUNDY 
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AIR SERVICE UNITS 


and PNEUMATIC EQUIPMENT 





This man is 
saving money 


He isin fact, savingas much 
as 90% in compressed air 
consumption by using an 
ENOTSPUFFER VALVE 
in place of an open ended 
pipe for the displacement 
of swarf A leak in a 100 
Ib. per sq. inch air line, 
equivalent to a 7%" dia- 
meter hole will pass 390 
cu. ft. of free air per hour 
and waste the equivalent of 












2 tons of coal per year 


= ee 














LEAFLET AS357 describing our Air 
Service Units & individual components 


and other catalogues on Enots pneu- 
matic devices are available on request. 


BENTON & STONE LTD., 


ASTON BROOK STREET, 
BIRMINGHAM,6 ENGLAND. 
Telephone: ASTon Cross 1905 





RAILWAY SIDINGS 


Schemes designed and estimated free 


Steel Rails, All Sections 


Points and Crossings 





EDWARD SISTERSON 
LIMITED 





NEWCASTLE-UPON-TYNE 
(Estab. 60 Years) 









\ 





PRESS TOOLS 
PROTOTYPES 


\ 


ee 
—_ 
— 
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i 


/ 


SSS =~ MOULDS 


GAUGES, JIGS, ETC. 


Phone : 3678 


STATION RD (EAST), HORLEY, 
SURREY 


Al.D., MOS, & ADMIRALTY APPROVED 
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in all Metals, Bakelite 
and Fibre. 





PRESSED 
NUTS 


in Brass and Steel. 





WASHERS 


in any metal, plain 
and press bevelled. 





Wil 


liam H. 





MAL 
ae 
WRIGHT STREET 


SMALL HEATH. 
BIRMINGHAM 
— 


Phone: ViCtoria 4091-2-3 (three lines) 





Grams: “Weshnuts Birmingham |0” 
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THE 


Portrait 


of 
a Welder... 


At least that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young John 
to follow that craft when he 
grows up. 

So though he doesn’t realise 
it now, young John is on to a 
good thing. He'll get the 
benefit of Dad’s experience. 
And one thing he’s sure to be 
told is to use S.I.F. products 
in every welding job he does. 
** There’s nothing to beat ’em,”’ 
says Dad. “‘ There’s thirty-one 
different rods in the S.I.F. 
range and each one isa winner.” 


You can find out about the S.LF. range 
by writing to 
SUFFOLK IRON FOUNDRY 1920) LTD., 


STOWMARKET, SUFFOL 
ENR3) 





A 





a 
ALL TRADES , 


we 


See. eo By 
BELLE VALE- HALESOWEN 


TELEPHONE: CRADLEY HEATH - 694II - 2 - 3 
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SAFE 


SECURE SUPPORTS 


Flexible Pre-Engineered Pipe Hanging 





Piping that moves may well give rise to weight transter and dangerous 
stresses at termina! points. Some high temperature pipes need com- 
plete support throughout their range of movement and to control 
vibration, while others need only limited control of vertica! move- 


ment. In both instances the support provided must be correctly 
related to the stresses. Scientifically designed and constructed 
VOKES GENSPRING Suspension systems keep all such 
stresses safely under control. For uniform support VOKES 
GENSPRING CONSTANT SUPPORT HANGERS accurately 
balance the weight of the pipe, allow free non-resonant movement in 
all “hot” and “cold” positions, so eliminating weight-stress. 
Made to support loads of up to 30,000 pounds with travels up to 12”. 
they simplify piping design and give the best possible protection 
to costly equipment. Designed to control vertical movement, 
VOKES GENSPRING VARIABLE SUPPORT HANGERS 
(shown below) give a variation of only 44% of rated capacity per 
4” of deflection. They provide a safe and convenient method of 
support, they are easily installed and may be moved at will for 
use in alternative positions. Various types are available including 
special adaptations for low headroom. If you have pipe suspension 


troubles send for the two Vokes Genspring Catalogues. They give 
full details of each method and will help you to-select the type o! 
suspension most suitable for your particular requirements. 






VOKES 
GENSPRING 


SUSPENSION SYSTEMS 


Dept. H/4 
VOKES GENSPRING LTD. 


Guildford - Surrey - England 
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GRAVEL PUMPS 








Centrifugal Sand and Gravel Pumps with Diesel Engine Drive 
Sizes 4” to 8” 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 


GRAMS: EASTWALD, TAUNTON 

















HAVE YOU 








A THICKNESS 


MEASURING 
PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 
It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

of + 5% + .0001”. Non-ferrous foils, sheetings etc., 

can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 

Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 


'ELCOMETER 


THICKNESS GAUGE 











EAST LANCASHIRE CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 


Agents throughout the world. 








Measures :- 
@ Coats of paint. 
@ Vitreous Enamel. 
@ Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

® Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd. Fairfield 1 Manchester. 
Please send me a copy of booklet ‘‘ The Elcometer Thickness Gauge”. 











FLEXFLYTE 


LIGHTWEIGHT DUCTING 


for extremes of PRESSURE & 
TEMPERATURE 


Where a sinuously flexible ducting, light in weight 
and of great tensile strength is an operating necessity 
-+. specify Flexflyte. it has been time-tested under 
the most exacting conditions. Combined with a high 
resistance to abrasion, Flexflyte can handle a wide 


range of 
PRESSURES Internal — up to 70 psig 
External — up to 15 psig 
rd 
TEMPERATURES From minus 129 Fehrenheit 


To plus 650 Fahrenheit 


Toaghly built with a spring steel wire helix, Flexflyte 
is available in a variety of standard diameters, cover- 
ings and linings. It can also be “taiJored” to specific 
requirements. An illustrated technical brochure gives 
you all the details. Send for your copy today. 


LIGHT 

TOUGH 

HEAT RESISTANT 
FLEXIBLE 





ANOTHER PRODUCT BY THE MANUFACTURERS OF SPIRATUBE 


FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 
An associate company of George Maclelien & Co., Ltd.. Established 1870 
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Telegrams: FLEXIDUCT, GLASGOW, N.W, 











Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 








FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST. 
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wear is constant and the | 








going tough. 











We also manufacture :-— 


2, 3 and 5 Roll Standard Troughing Idlers. Fiat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 


Units for all duties. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. 


Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


Tel: 4741 (4 lines) 
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ZDIESEL 
POWER for Industry 


The power generating plant illustrated is installed at the Rum Jungle Uranium Mine, 
Northern Territory, Australia, and supplies the growing electricity requirements of 
the mine and its associated township. The plant comprises three 6-cylinder and one 
8-cylinder Allen type T47 diesel engine-driven generating sets which provide an 
aggregate continuous power output of 2130 kW at site. 








Allen two-stroke and four-stroke engines and complete diesel generating sets, A.C. or D.C., for 
industry and essential services, comprise the following types : 


TYPE T47 (two-stroke) - 348 to 1040 b.h.p. (240 to 720 kW) 
Speeds up to 375 r.p.m. (Built under licence from Harland & Wolff Ltd.) 


TYPE S37-D (four-stroke) - 228 to 1056 b.h.p. (155 to 730 kW) 
Normally-aspirated and pressure-charged. Speeds up to 500 r.p.m. 


TYPE Si2 (four-stroke)- 111 to 640 b.h.p. (75 to 440 kW) 
Normally-aspirated and pressure-charged. Speeds up to 750 r.p.m. 


All engines may be run at lower speeds with correspondingly reduced outputs 





Specialists in complete power generating plant installations 


me ALLEN Al SONS 6 €C? L 
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LESSONS IN 


Everybody knows that the descendants of Noah 
tried to build a tower which would reach to 
heaven. This illustration shows a 15th Century 
French artist’s impression of the great attempt. 
Naturally enough he shows the building 
materials and methods in use in his day, blocks 
of stone being dressed and hoisted into position 
by means of a contemporary winch. Between 
the tower and the winch can be seen a workman 


with hand upraised—the signal to hoist away. 
Today, any reader of this journal would be hard put to it 
to find a buiding site without its quota of hard working 
winches—-hand operated or power. Similarly, there are few 


engineering work shops and factories without a winch— 


or winches—and the shipyard Ae. 
Fs { This illustration is from a French Manuscript of about 1425. Original reference Genesis Il, chapter 11, verses 1 to 9. After 


the flood, the people settled in the land of Shinar. They built a tower with the intention of reaching Heaven. The Lord, 
not approving, confounded their language and scattered the people. By courtesy of the Science Museum, London, 















without one has yet to 


be discovered. 

Traditionally the winch was designed to perform a direct pull, or 

haul, but with suitable tackle many variations of this function can be 

devised. A winch may be a permanent installation—slipway winches are 

a good example—but the majority are transportable and the uses to which 
they are put are far too numerous to specify. 

The design of winches is based mainly on experience of service conditions. 

This Company has been in existence since 1869, and every year we supply an 


- ton increasing number of both hand and power operated winches. Many of the winches 
Slipway 
Haulage Winch 


we supply are of standard design, others are specially designed to suit the particular 

requirements of our customers. Not a few of our standard winches originally were conceived 

as ‘specials’, but their development and refinement caused there to be a wider demand for them, 
and they entered the pages of our catalogue. 

Whatever your requirements we should welcome your enquiries. We have recently published a leafiet 


entitled “Hand and Powered Winches”—we should be pleased to send you a copy. 





Piease address enquiries to: 


RICHARD c. GIBBINS &2 CO. LTD., BERKLEY STREET, BIRMINGHAM, 1 
Telephone: Midiand 6183/4 
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QUASI-ARC A.C. WELDERS 





87-450 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

2. 20-300 amps, 80 and 100 volts, double operator 
oil-cooled portable set. 

3. 20-300 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

4. 6 operator, 96 kVA, 90 volt multiple-arc welding 
transformer with RM.350 oil-cooled regulators 
giving 40-350 amps per operator. 

5. The ACP.300 with built-in power factor 
correction capacitor. 

6. 20-200 amps, 60 and 90 volts, single operator 
air-cooled lightweight set. 

8) ACPI ee All sets are built in accordance with B.S.638:1954 


Quasi-Are - Fusarc - Fusarc/C0,- Unionmelt - Sigma - Heliane 


















QUASI-ARC 


QUASI-ARC LIMITED -: BILSTON -: STAFFORDSHIRE 
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for a complete 
service in timber 
and wallboards 








HARDWOODS 
SOFTWOODS 
= PLYwoops 
~—____ BLOCKBOARDS 
LAMINBOARDS 
WALLBOARDS 


DECORATIVE 
PLASTICS 


Our fleet of 17 


lorries is at your 


SS SSS Sess SSssss 


WEY 


service 


: 








C. F. ANDERSON & SON LTD. isiixcron © tonvon « wus. 


Timber and Plywood Importers—Wallboard Specialists Telephone: CANonbury 1212 (28 lines) All Depts. 





Watcrastehiliae 
akelateiitate| 
Plants 


Conveying 
irsclitetitelats 
Cranes 

Lifting Equipment 


Aerial Ropeways 


eS) J. POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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There is no substitute 
a ey 





SPECIALISTS IN 
FABRICATED MACHINERY 


General Sheet 
Metal Workers 











SHEET METAL SHAPES LTD. 
2 BELSHAM ST.,LONDON,E.9 


Tel; AM Hurst (2/2 











AXIAL FLOW 


ee SE; 7 
A 
mM 
Ss 


MOVE AIR AT LOWEST COST 
@ High Efficiency Aerofoil Blades 

@ Guaranteed Output 

@ Competitive Prices 

| Send your enquiries NOW! 


FREER FANS LTD. 


FLEET MILL, FLEET, HANTS. Phone: 148! 

















COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent. Telephone: Biddulph 3254. Telegrams: ‘‘ Cowlishaw,’’ Stoke-on-Trent 
LONDON OFFICE: 17 Victoria Street. S.W.1 Telephone: ABBev 6693 








HOR MOT HOT HOR MOT NOT HOT HORM OT HOT NEM T HE” 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEI ING % FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 





SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 
° : Tele. Add. —‘*Pheenix, Paisley.” QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Phone :—Paisley 4121. ele. Add. cenix, Paisley. Desdeing capacity : 1,000 cubie sends por! 
London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
‘Phone—London Wall 4846 to a height of 16 feet. 





LRAT ORO NON ORNORON NTNT NINTNTOTRLOT NOT NOS OTD 








@ No fumes in circulated air. 

@ One switch provides heat, reduced 
heat or cool air. 

@ Combustion circuit separate from 
warm air circuit. 

@ 50,000 B.t.u. per hour for 
3.3 pints of fuel. 

®@ During critical times the heater 
will run on paraffin. 

® Fully protected by safety devices. 


Write now for illustrated folder XA 


MITT 


Combustion Heater 


8, SMITH & SONS (E 
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Smiths Combustion Heaters provide warmth by heated air circulation at the turn 


of a switch. The warm air may be distributed by ducts, so that there are no cold 


pockets of stale air. The system is completely automatic, safe and foolproof. It can 


be installed in a matter of hours, and costs little to operate. 













‘Adstone 3333 


AP 220.0 
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Uj 


SULZER 


Gas Turbines, Axial and Radial Compressors 






One of two Sulzer 7,500kW gas turbines supplied 
to a Belgian steelworks, burning blast-furnace gas 
with two-stage compression of the combustion air 


and gas and generating electricity and furnace blast. 


HIGH EFFICIENCY + PRECISION CONSTRUCTION - ROBUST DESIGN 


WIDE RANGE OF APPLICATION - SIMPLE REGULATION 


SULZER BROS. (LONDON) LTD.., 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK ~ MADRID - CAIRO - RIO DE JANEIRO ~- BUENOS AIRES - VIENNA ~- KOBE. 
Representatives ot :— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI! - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG ~- HAIFA ~- BOMBAY ~- KARACHI 
COLOMBO - SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA ~ LA PAZ ~ SYDNEY - MELBOURNE - WELLINGTON . 
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In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 
Many years of experience in producing wagon Tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 
site conditions. All machines comply with the Railway Clearing House requirements. 
2016 Geared ram type and door discharge tippler. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 


HENRY LEES &.Co.lTo. ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL [818-9 GRAMS ROiTIP MOTHERWELL 
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Vessels made by Alfred Allen 
are well made embodying all 
that care, wide experience and 
skilled workmanship can 


contribute. 

Cyclones, Stacks, Vessels, 
cnaiaten te Heaters, Coolers, Shells, Tanks 
oeaened an titi and Pipework. 
permission of Esso 
rene las ALFRED ALLEN 


& SON LIMITED 
Lower Gornal, Nr. Dudley 


London Office : 23 Lawrence Lane, 
E.C.2. Tel: MONarch 2978 


Cp 
Ne oo 














__— Craftsmen in Metals —— 


ALL WELDED AND 
BRAZED COPPER 
CONTAINERS, MEASURING 
VESSELS AND FILTERS. 


ALEXANDER MSARA 


Works: East Dock Street, Dundee Phone: Dundee 81268/9 











a gear type 
coupling 














*The diagram shows how 
the teeth of the inner member 
are “ crowned” by a special 
profile grinding process. 
These couplings are manu- 
factured from high zrade 
steel, in eleven standard 
sizes, and two types. 


In Wiseman gear type couplings provision is 
made for shaft misalignment. This means 
smoother running, less wear and correct tooth 
contact which in turn gives minimum backlash. 


Write for descriptive leaflet. 


WISEMAN 


ALFRED WISEMAN & COMPANY LIMITED 
Glover Street, Birmingham, 9 


London Office: 
Carlisle House, 8, Southampton Row, W.C.1 
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FILTERS for fuel oil and lubricating oil 








This type 166 filter is robust and 
efficient and capable of passing 150 pints 
per hour at 1°- 0” head. 

Ideally suited for jobs where the filtering 
element must be easily accessible and 
sturdy to withstand cleaning. 

Made in two sizes 5}” deep or 10” deep, 
the 10” mpdel giving a proportionally 
longer interval before filter element 
cleaning is required. Approximate dia- 
meter of filter in both cases 3}”. 
Filtering element is a mone}l-metal cloth 
or gauze of a mesh according to the 
particle size required to filter. 

Fixing is by bolt holes provided in the 
top cover. 


Send for list No. 390 





FILTERING ELEMENT 














Aza? AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM - TEL BIRCHFIELDS 4571 


ROSE’S EXPANSION PIECES Ny taker cable 
ro: ss CS 
PRESSED STEEL BELLOWS TYPE i — 
IN MILD AND STAINLESS STEEL ie 
ae angi Ae ya 
UU enn ees SRR — « *Bye, Daddy . .. We'll meet your train to-night.” 
It never occurs to them that one day he might not be 


on thetrain. But it has to him! That is why he has 


taken out a Confederation Life Family Protection policy. Now 
should things ever go wrong, there will be regular tax-free income 
for his loved ones as well as a capital sum. He’s a thoughtful 


husband and father as well as a keen business man 
fl Every family man is invited to write for details to: Xu 
€ ~onfederation Life oi! 


ASSOCIATION 




















J. H. B. Clover, Manager of U.K. Branches, 








Enquirtes Soncited Sene tor Booklet i 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- : | CONFEDERATION LIFE ASSOCIATION, 
SURE CYLINDERS. AND FABRICATED STEEL PLATEWORK ae ~ tages panel ' 18 Park Lane, London, W.1. ' 

Liability Com gg 1 Please send, without obligation, details of your FAMILY PROTECTION ! 

BRITISH APPLIANCES MFG. CO., LTD. eee ot | 
DOLLY LANE, LEEDS, 9 en coaaened | Address 

Telephone : 30725-6 Telegrams : STRUCTURAL LEEDS 9 | ms ee 

















DRAWING OFFICE 
PROGRESS 


Today, a very large section of the drawing office 
industry is using one or another type of drafting 
equiprnent manufactured by Mason’s. The reason 
for this is that a great deal of research has resulted in 
the production of ranges of space saving equipment 
which provide the draughtsman with every facility 
for working in comfort, both in drafting and 
referring, without requiring him to move from his 
seat. 


There is an entirely free Mason service available 
for providing equipment layouts for all who are 
contemplating the equipping of new or existing 
offices. 

The above illustration is published by courtesy of Messrs. Crane Ltd., of Nacton Works, Ipswich, whose drawing 
office is equipped with Arclight Combined Drafting Reference Tables fitted with Mason Minor Drafting Stands. Complete 
detaiis of all Mason and Arclight drawing office equipment are available on request. 


Full information is available from any of the following addresses:— 


E. N. MASON & SONS LTD 


he | 





ARCLIGHT WORKS, COLCHESTER Telephone: Colchester 5191-8 MIDLAND BRANCH: ALBERT RD. STECHFORD, B’HAM. Tel.: Stechford 3580 
291-293 HIGH HOLBORN, LONDON, W.C.1 Telephone: CHAncery 6411-4 51 VICTORIA STREET, SHEFFIELD, 1 Telephone: Sheffield 21776 
13-15 ST. VINCENT PLACE, GLASGOW, C.1 Telephone: Central 3775-6 3 UNITY STREET, BRISTOL, 1 Telephone: Bristol 26996 


810 NEWTON STREET, MANCHESTER, 1 Telephone: Central 9221-2 6 BRITANNIA HOUSE, WELLINGTON ST., LEEDS, 1 Tel.: Leeds 23537 
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“" HIGH PRESSURE 
FITTINGS anp VALVES 


HIGH QUALITY WITH 
MAXIMUM. EFFICIENCY 


U 





(PROMPT DELIVERY) 













New simplified design incorporating the 
highly efficient ‘‘Supakone’’ Joint—ob- 
ealnable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer. 
Standard Sizes }”— 3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 


up to 10,000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000/bs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. Sedrauiia 











As used by leading Engi: ing Companies and Government Departments 
Manufactured by 
FILTON LIMITED KAY & CO. (Engineers) LTD. 
FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE BLACKHORSE STREET - BOLTON «+ LANCS. 
Telephone: LEAMINGTON SPA 8111/2 Tel: Bolton 197 Grams: Supakone Boiton 











4 


bs st ECONOMICAL METERING EQUIPMENT 
A FOR OPEN FLOW CHANNELS 


LOW INITIAL COST : EASY INSTALLATION 
LOW UPKEEP : ACCURATE PERFORMANCE 





SPARLING Open Flow Meters offer an economical but efficient method of metering open flow water 


SPARLING Meters are 


channels and certain types of trade effluent outlets. Their simple, robust design permits quick, 


supplied for practically every easy installation, and flows can be measured accurately within limits of 2% over a wide 


type 0 £ bulk flow measurement range. Head loss is negligible. Light in weight, and easily transportable by one 
y 5) 

man, the meters can be moved from site to site without difficulty. A single 

i isi any varieties i oe ; ' 

with provision for many meter will often prove adequate for checking several channels. 


of auto-metered control. The Meters of this type are in use for flow capacities as large as 


one million gallons per minute, and as small as 150 


Company will be pleased to 


gallons per minute. Each meter is a self-contained 


recommend suitable equipment : ace . 
volumetric measuring instrument, but auxiliary 


on receipt of details of require- equipment is available to provide remote integra- 


ments. tion, flow-rate indication and chart recording, at 


any distance from the metering point. 














- . 
company limited 
248 London Road, Romford, Essex, England. 

and in U.S.A. and Canada. 


meter 


Milestone Works: 
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Consult the Specialists 


in addition to being specialists in the manufacture of 
Gland and Plug Cocks, we produce a wide range of 
" fittings for the control of air, steam, gases and fluids. 
Castings in brass, bronze and aluminium produced in _. 
our foundry are noted for their accuracy and reliability. 



























PRIMA WORKS, BURTON ROAD, DUDLEY, WORCS. 
LONDON OFFICE: 
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otandard 
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Standard Pattern 
Plug : 
to 4” for working 


pressures up to 
150 Ibs. 


Send for our catalogue. 
Of interest to Water Engi- 

neers—Send for details of 
Water Ferrules and Plug 
Taps. 


we shall be pleased to ass 
you. 


223, BISHOPSGATE, €.C.2. Phone : 














IN GLAND & PLUG COCKS 


your requirements are special 
fictings, let us have detaile— 


ist 


Phone : Sedgley 3461/4 
Bishopsgate 9207 














~ eters. 


PEAK and COMPRESSION 
PRESSURES 

are shown automatically, 

accurately and quickly: 


ADVANTAGES: 


PERSONAL JUDGMENT ELIMINATED 
RARELY REQUIRES CLEANING 
NEGLIGIBLE FRICTION 

NO NON-RETURN VALVES 

STATIC CALIBRATION IS ACCURATE 


To 1,500 p.s.i—for Cylinder 


To 15,000 p.s.i—for Fuel Oil 
Pressures. 






(opal: 


WEINNES DOBBIE M°INNES LTD 


Nautical Lnginee ring Instruments 
BROOMLOAN RD GLASGOW SWI 


iso at SOUTH SHIELDS - LIVERPOOL - LONDON 








Tested and recommended by the 


Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 


for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 


to be the perfect jointing for smooth service and screw unions. SOTITE is 
a simply applied tiquid compound, impervious to heat, — oll, grease, water 
which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 


steam 
WATER-TIGHT JOINT. Write for full details and prices. 


OSsSOTIT 


A SLICK PRODUCT 





BRANDS LIMITED 
WADDON CROYDON 


SUUEK- 








EXTERNAL GRINDING HEAD 


Grinding and Honing of shafts including Cranked Shafts with 
accuracy of ‘001/2” and super finish of 8-10 micro inches. 
The External Grinding Head is available in sizes of 
diameters from 4” to 48”. 


NICOL & ANDREW LIMITED 


HILLINGTON, GLASGOW S.W.2. Tel: HALfway 4724 
LONDON OFFICE: 172 HIGH STREET, BRENTFORD, MIDDLESEX 


AGENTS: Walter C. Hill & Co. Ltd., King Sq. Ave., Stokes Croft, Bristol 2 Bristol 28264 
Hinchcliffe & Partners, 6 Park Grove, Cardiff. Cardiff 29719 
Elson, Margetts & Co. Ltd., 8 Queen’s Rd., Coventry. Coventry 2469 
A. F. Richardson, Metalock (Britain) Ltd., 61 Church St., Grimsby. Grimsby 56499 


Metalock (Britain) Ltd., Room 28, 3rd Floor, Exchange Bdgs., Quayside, Newcastle-on-Tyne. 
Newcastle 24808 


J. Hamilton & Co. Ltd., 102 and 104 Percy St., Belfast. Belfast 29798 











$70 


4 


y, for 
7 


j 
_ hydraulic presses 

ty, 

/ One of the wide range of guards 
] which we produce for all types of 
7, machinery. 

UY, The illustration shows an Interlock guard in use 

4, ona hydraulic press producing engine components. 

For further information please write for leaflet 

No. 28. 





POWKE LANE, OLD HILL, STAFFS. 





Tel: Cradley Heath 66432. Grams: 


43149 PRICE MACHINE GUARDS LTD., | 


“*Prigard " Cradley Heath. / 


eae yam al 
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The Darlington Forge Ltd 


DARLINGTON 
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Automatic 
Control 


Suitable for any type or size of boiler 
plant from small industrial plants, with 
shell type boilers, to the largest modern 
power stations. 




















Automatic Boiler Control will increase 
efficiency and save fuel. 


JAMES GORDON & CO. LTD., DALSTON GARDENS, STANMORE, MIDDLESEX (WORDSWORTH 3631) 
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A SUBSIDIARY OF ASSOCIATED AUTOMATION LTD. 








EGA-KUT 


CHASER DIE STOCKS 
SUPREME IN THEIR CLASS 


For Threading }” to 2" Pipes 


Over 
50,000 


in use 








We are olways pleased to quote for taps 
and dies of @ special character on receipt 
of specification. 





LYNDON TOOL WORKS, 
WEST BROMWICH, STAFFS. 


Telephone 
WESt Bromwich 0517-8 























WELDED STEEL PLATEWORK | 
PRESSURE VESSELS 














ABBOTT & CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK NOTTS 


Tele gr ums ABBOT NEWARK 34 
phone: NEWARK 34 


\ERS and 
— ERS 











BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 




































ASK FOR 
DETAILS 
OF THE 
VARIABLE 
STROKE 
OIL VALVE 


Schieldrop 


PATENTED SELF PROPORTIONING mum with two adjust- 


OE iE FE Soo oR ments only. No “trial 
and error.” 


SCHIELDROP &@ CO., LTD., STOTFOLD, BEDS. TEL: 280} 







Set oil to air ratio at 






maximum and mini- 
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The relative merits of air-break or oil-immersed 
switchgear can be argued to and fro and up and down 
—and often are. Each has its field of usefulness 
some advantageous over the other . . . often, from a 
technical point of view, the points are pretty evenly 
balanced. And so we make both types. Oil-immersed 
up to 11 kV and 500 MVA rupturing capacity. Air- 
break — up to 600 volts and 3000 amps. Both types 
benefit from our own testing facilities at Chelmsford. 
In one of the most up-to-date A.S.T.A. stations in 


the country we can measure and record exactly what 


ENGINEER 


happens inside a circuit breaker on short-circuit 
conditions up to 390 MVA at 11,000 volts. Equipment 
in every way typical of a company with a long 


history in electrical affairs — 


(rompton Parkinson 


LiMiTED 
In association with Cooke and Ferguson Ltd. 

Member of the Nuclear Power Consortium : 
ATOMIC POWER CONSTRUCTIONS LTD. 
MAKERS OF ELECTRIC MOTORS OF ALL KINDS INSTRUMENTS 
ALTERNATORS & GENERATORS + SWITCHGEAR - B.E.T. TRANSFORMERS 

CABLES - CEILING FANS + LAMPS 

LIGHTING EQUIPMENT - BATTERIES 

STUD WELDING EQUIPMENT 
TRACTION EQUIPMENT 


ELECTRICAL EQUIPMENT 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmiuited 
River Don Works, Sheffield 


A wholly owned subsidiary of English Steel Corporation Ltd. 
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Butters derricks are made in standard 
sizes and powers over a useful range but 
where special conditions are to be met 
we are always happy to co-operate in 
designing and building to requirements. 


BUTTERS BROS. & CO. LTD. 


Maclellan Street, Glasgow, S.|I. 
Telephone : IBROX 1141 (six lines) 


Telegrams BUTTERS, GLASGOW 


LONDON: 
The Crane Works, Station Approach, Long Lane, Hillingdon, Middlesex. 


Telephone Uxbridge 3925 and 2288 


BUTTERS 
DERRICKS 


steam, 


electric 


or diesel 








Illustrated : 


TWO 30-TON 2-MOTOR ELECTRIC DERRICK 
CRANES WITH JIBS 120 FT. LONG 
Lifting capacity is 30 tons at 90 ft. radius and 

12 tons at the maximum radius of 116 ft. 

The cranes are erected on towers 80 ft. and 50 ft. 
high respectively, The towers are mounted on 
bogies with rail wheels set to standard rai) gauge. 





BIRMINGHAM: NEWCASTLE : 
County Chambers, Corporation Street. 65 Quayside 


"Phone: Central 6043 "Phone: 21067 
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TOOLS 
WiTH 






ELECTRONICALLY 
WAROENED 
makes all the difference : / 


They are the secret of success. Elliott-Lucas tools are 
tougher because the electronic induction heat treac- 
ment chey receive gives them a combination of excep- 
tional cutting efficiency and great durability. Always 
make sure that they're Elliot-Lucas. These are just a 
few of the 300 models 

in our range and are ip 
a choice of six finishes. 






ELLIOTT LUCAS LID 


Churchbridge Works, Cannock, Staffs ee 
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sip = ES 
If Noah had— 
used axles _ 


Special axles for all pur- 
poses at reasonable prices, 
and good deliveries. 





RUBBER BY-PRODUCTS (WARWICKSHIRE) 
86 Holloway Head, Birmingham 1 
Tel: MiDiand 3475 (5 lines) 


LTD. 
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LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


e 
LONDON OFFICE : 


120/122 Victoria Street, S.W.1 


TELEPHONE : 
Victoria 6786 














STORAGE -& TRANSPORT 1 “TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 

For every storage and transport purpose. Steel Horizontal Tanks, 

Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 

Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 


25 Yours experience 1 
Fabricated coma : 


Write for full perticulers to :— 
METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2;3 Groms: Metstru, Southtet, Londen 























RANSOMES SIMS & JEFFERIES LTD. 
IPSWICH, ENGLAND 








AMT OER ZAIN KG: 


PROTECTS MILD STEEL 


AND 


CAST STEEL AGAINST OXIDA- 


TION AT HIGH TEMPERATURE 


rized Mild Steel 


ecuperator tubes and obiates 


salt and cyanide hardening - 


CALORIZED pots 


carburising - 


and boxes for 


case harden- 


ing - annealing - melting pots for lead and magnesium 


thermo-couple tubes - 


recuperator tubes - etc. 


OANA Eel 


HEAT RESISTING ALLOY 
STEEL CASTINGS 


for oil-cracking ‘tube supports, 
baffles 
Superheater supports and slings. 


hangers, and beams. 


Furnace & boiler components, etc. 


Write for publications: 


1301/1 CALORIZING 1638 CALMET 


THE GALORIZING CORPORATION OF GREAT BRITAI LID 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.1I. Telephone: EUSton 4321 
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Atypical example ofan 
OPEN TYPE D/C 
SWITCHBOARD | 
as supplied for Steel 
Works and marine 
installations. 








A fine example 


of an A/C BOARD . So The above photograph shows in some 


constructed for a large Sy) ee detail an 
steelworks in this country. = - A/C INDUSTR 

“es SWITCH 

supplied to a large tyre manufacturer. 








A D/C CUBICLE TYPE 
SWITCHBOARD equipped with 
withdrawable D/C breakers, as supplied to 
Harbour Boards Steelworks and Atomic 
Power Stations. 


ALL A/C BREAKERS ARE CERTIFIED 
IN ACCORDANCE WITH B.S.S. 116 
& 936 for 25 & 31 M.V.A. at 400 voits. 


WHIPP & BOURNE LIMITED 


SWITCHGEAR SPECIALISTS CASTLETON ROCHDALE LANCS. 








110 


BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES * DIRECTORS + PARTNERSHIPS - SITUATIONS VACANT + EDUCATIONAL 
PATENTS BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


inch Rate. 48'- 
There are red 
{12 column inches) and upwards, e.g., 


single column inch and pre rata. 
rates (i.e., not on a pro rata basis) for advertisements of +-page 
wie ll page £90. 


12 lines to 1 Inch. 


£25 10s. 4-page £48. Fu 


Series Discounts. For advertisements 1 inch and upwards. 


Jan. 31, 1958 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES + FOR SALE + SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displa and Illustrated 
er the sizes for 


Use of Box Number. 2/-, which includes forwarding of replies. 


Dates. 


**Run-on ” and ‘‘ Semi-Displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to :—~ Classified Advertisement Dept., “ The Engineer *’, 28 Essex Street, Strand, London, W.C.2. 
Urgent odvertisements may be telephoned to CENtral 6565. 


hee gee The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
progress in steps 3 inches deep across 1, 2, 3 or 4 columns, 


** Displayed "’ and ‘‘ Illustrated '’ advertisements by noon 





PUBLIC APPOINTMENTS 





SURREY EDUCATION COMMITTEE 


BROOKLANDS COUNTY TECHNICAL 
COLLEGE, 
HEATH ROAD, WEYBRIDGE 


APPOINTMENTS 


ts — 


Applications are invited for the following 
(1) ASSISTANT GRADE B IN MECHANICAL 
ENGINEERING, to teach up to H.N.C. standard. 
(2) ASSISTANT GRADE B IN ELECTRICA 


ENGINEERING, to teach Electrical E ing 
to ONC. standard initially and to assist 


C. and G. courses. Applicants should a 

in Electrical ineering or the equivalent, 

experience in ronics or the Aircraft 
industry additional recommendations. 

(3) ASSISTANT GRADE B IN MACHINE 
SHOP ENGINEERING, be concerned with 
C. and G. courses in Machine Shop Engineering to 
Intermediate and Final Year, and with Trades 
Courses allied to that course. : ay 

Burnham Technical Scale salary, with additions 
for teaching and industrial experience: Grade B 
(men), £650 by £25 to £1025 p.a. Duties for all posts 
will be divided between day and evening classes. 

ew forms obtainable from the Registrar 
at Co to whom they should be a, 





LONDON COUNTY COUNCIL 





WANDSWORTH TECHNICAL COLLEGE 





LECTURER 
Wandsworth Technical College, required as soon 
LECTURER IN MECHANICAL 


as bie, 
ENGINEERING, to teach subjects to H.N.C. 
standard and for Joint Part I Examinations of the 
Professional ineering Institutions. : 

ASSISTANTS, Grade B, for: (1) Mechanical 

ineering subjects to O.N.C. and A.! standard. 

Q) ay to O.N.C. Metallurgy standard, 
and to M ical and Production Engineering 
students at H.N.C. standard. (3) Electrical Engineer- 
ing subjects to O.N.C. standard, ability to teach 
ee Sees or Telecommunications sub- 
jects an advantage. i 

Graduate or equivalent qualifications, industrial 
and teaching experience desirable. Burnham F.E. 
scales: Lecturer, £1200 by £30 to £1350, plus 
London Allowance; Grade B, £650 by to 
£102$, plus London Allowance and additions for 
training and qualifications ; increments within the 
scale for experience. 

Application forms from Secretary at ney 
Ww worth High Street, S.W.18, to be returned by 
14th February, 1958. (122). E5043 


THE UNIVERSITY OF LIVERPOOL 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURER 


Aprlications are invited for the post of ASSIST- 
A LECTURER or LECTURER in the Depart- 
ment of Mechanical Engineering. The salary range 
for an Assistant Lecturer is £700-£850 per annum ; 
the initial salery for a Lecturer will be within the 
range £900-£1650 per annum, according to qualifi- 
ions and experience. : aS 
tions, statin: aon seoteate ange ye 
experience, toget with the names ree 
Bn should be received by 28th February, 1958, 
the Registrar, 
te conditions of appointment may be anes. ; 








THE UNIVERSITY OF SHEFFIELD 





LECTURER 





ications are invited for a post of LECTURER 
IN UEL TECHNOLOGY AND CHEMICAL 
ENGINEERING, to in duties on Ist October, 
1958, Salary £900 by £50 to £1350 by £75 to £1650, 
with F.S.S.U. provision and family allowance. 
iti according to qualifications and ex 


, from whom further particulars of 


PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 
(DESIGNATED COLLEGE OF ADVANCED 
TECHNOLOGY) 





APPOINTMENTS 


Applications are invited for the following posts :— 

SENIOR LECTURER IN MECHANICAL 
ENGINEERING, specialising preferably in the 
subject of Thermodynamics or Strength of Materials. 

SENIOR LECTURER IN PRODUCTION 
ENGINEERING, comprehensive industrial experi- 
ence associated with manufacture is essential, par- 
ticularly concerning methods, equipment, layout and 
handling. Teaching experience desirable in production 
engineering subjects, particularly regarding the 
Design and Application of Machine Tools, Jigs and 
Tools and Tools. a 

The salary scale is (men) £1350-£1550. Special 
attention is drawn to the fact that a candidate may 
be granted additional increments above the minimum 
up to the maximum of the scale (e.g. £1550) in accord- 
ance with his industrial, professional or research 
experience approved by the Governors as of equi- 
valent standard. - 

Further particulars and form of application may 
be obtained from the Registrar, College of Tech- 
nology, Suffolk Street, Birmingham, 1. Applications 
to be received within 18 days of this advertisement. 

K. R. PILLING, 
E5087 Clerk to the Governing Body. 





CITY OF WAKEFIELD 
EDUCATION COMMITTEE 


TECHNICAL AND ART COLLEGE 





ASSISTANT GRADE A 





Applications are invited for the post of Full-time 
ASSISTANT, Grade A, to teach Engineering subjects 
to Ordinary National Certificate level. Industrial 
experience and suitable aed required, ¢.g. 
Engineering Degree or A. .L.Mech.E, 

Application forms, which should be returned 
within 14 days of the appearance of this advertise- 
ment, are obtainable from the undersi; 

Cc. L. BERRY, 
Director of Education. 
Education Department, 
27, King Street, 


Wakefield. E5039 





THE UNIVERSITY OF 
SOUTHAMPTON 


LECTURER 





Applications are invited for the post of LEC- 
TURER in the Department of Mechanical Engineer- 
ing. Salary scale £900 by £50 to £1350 by £75 to 
£1650, with placing on scale according to qualifica- 
tions and experience. F.S.S.U. and children’s allow- 
ances. Good Honours Degree essential. Industrial 
and/or research experience desirable. Experience in 
mechanies or theory of machines would be advan- 
tageous. The person appointed will be encouraged 
to study for a Higher .—Further particulars 
should be obtained from the Secretary and Registrar, 
to whom applications (6 copies) should be sent not 
later than 15th March, 1958. E5076 





UNIVERSITY OF NOTTINGHAM 





LC... RESEARCH FELLOWSHIPS 





Applications are invited for IMPERIAL 

MICAL INDUSTRIES RESEARCH 
FELLOWSHIPS IN CHEMISTRY (including Agri- 
cultural Chemistry), Physics, Pharmacy, Engineering, 
Metallurgy and related subjects, tenable at the 
University of Nottingham. A number of appoint- 
ments may be made as from Ist October, 1958, with 
a normal tenure of three years. The salary will be 
within the scale £800-£1000 per annum, depending 
on qualifications and experience. Fellows will have 
status as members of the academic staff and will be 
eligible for F.S.S.U, benefits and children’s allow- 


ances. 
Further particulars and forms of application may 
be obtained from the Registrar, to whom applica- 
tions must be returned not later than 28th February, 
1958. E5032 


PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RISLEY, WARRINGTON, LANCASHIRE 


CIVIL ENGINEERS 





The Engineering Branch of the United Kingdom 
Atomic Energy Authority, Industrial Group, requires 
CIVIL ENGINEERS at its Headquarters at Risley, 
Warrington, Lancashire, to be responsible for duties 
associated with experimental, research and chemical 
establishments. These include the design of schemes 
for the supply, treatment, pumping and distribution 
of domestic, process and cooling water, for treatment 
and disposal of normal and trade waste drainage 
and for internal building services and roads. 

A recognised engineering apprenticeship, or 
pupilage, Corporate Membership of the Institution 
of Civil Engineers or other approved Senior Engineer- 
ing Institutions, and experience in the design and 
construction of at least one section of the duties 
detailed are required. Possession of a University 

ee may be an advantage. For the more senior 
appointment up-to-date experience in the design 
and construction of ducted, buried and internal 
services in a wide range of materials is essential. 

Salary according to qualifications and 
experience, within scales £1300-£1740 (Ref. 2211) 
and £1790-£2080 (Ref. 2212). 

Contributory pension scheme. 

Housing or assistance towards legal expenses on 
house purchase may be available. 

Send postcard for application form, quoting 
ee reference, to Recruitment Officer at above 


ress. 
Closing date : 10th February, 1958. E5019 





COUNTY BOROUGH OF 
BRIGHTON 





WATERWORKS DEPARTMENT 





ASSISTANT ENGINEERS 





Waterworks Department have two vacancies for : 

ASSISTANT ENGINEERS, Grade A.P.T. III 
(£845-£1025). 

Applicants must hold University Degree in Civil 
or Electrical Engineering or be a Corporate Member 
of an approved professional Institution. 

One appointment is for an Assistant having experi- 
ence of electrical plant, control gear and installation. 
Applicants for the second appointment should have 
good general waterworks experience. 

Both appointments superannuable, terminable by 
one month’s notice on either side and subject to 
medical examination. 

50 per cent. of removal expenses refunded. Appli- 
cation forms from the Waterworks Engineer, 12, 
Bond Street, Brighton, 1, to be returned to him 


suitably endorsed by 10th February, 1958. 
W. O. DODD, 
Town Hall, Town Clerk. 
Brighton. 
16th January, 1958, E5031 





GRIMSBY, CLEETHORPES AND 
DISTRICT WATER BOARD 


ENGINEERING ASSISTANT 





APPLICATIONS are invited for the above 
appointment. Starting salary according to qualifica- 
tions within the range £750-£1030 (Special Grade). 
A HOUSE will be available, if required. 

Candidates must have waterworks experience and 

erably should be Corporate Members of the 
nstitution of Water Engineers and/or Institution of 
Civil Engineers or possess an Engineering Degree. 
The Board operate ten pumping stations and 
interesting extensions are in hand. 

The successful candidate will be required to pass a 
medical examination. 

Applications, stating age, present and previous 
appointments, with ful! particulars of waterworks 
experience and the names of two persons to whom 
reference may be made, should be addressed to the 
undersigned and delivered not later than fourteen 
days after the publication of this advertisement. 


W. R. BARNABY, 
Clerk to the Board. 


E5033 


PUBLIC APPOINTMENTS 
NATIONAL COAL BOARD 





SOUTH WESTERN DIVISION 


SITE ENGINEERS 


__ The National Coal Board, South Western Division, 
invite applications for the posts of SITE ENGI- 
NEERS in the No. 6 (Monmouthshire) Area. 

_ The duties of the posts are to take charge of opera- 
tions on the sites of new mines being developed. 
The successful applicants will be responsible to the 
mg Production Manager for all operations on the 

Applicants should have had extensive experience 
in at least one of civil, mechanical or electrical 
engineering. Previous experience of site work would 
be an advantage. 

The posts will be in a grade carrying a salary of 
not less than £900 per annum. 

Please quote Staff Vacancy No. 27/25. 

Full particulars of age, qualifications, experience 
and positions held, together with details of present 
post and salary, should be sent to the Area Staff 
Manager, National Coal Board, No. 6 (Monmouth- 
shire) Area, Abercarn, Mon, by 18th February, 1958. 





5058 

AIR MINISTRY WORKS DESIGN 
BRANCH 
LONDON 


DESIGNER DRAUGHTSMEN 





Air Ministry Works Desi Branch ire i 
London DESIGNER DRAUGHTSMEN ‘for Bulk 
Petroleum Storage and Pumping Installations, 
experienced in one or more of the following: (a) 
storage tank layout and design; (b) pump house 
and plant layout ; (c) development of pipe line 
schemes ; (d) hydraulic calculations. Technical 
training to O.N.C. standard required. 

Salaries up to £1015 per annum. Starting pay 
dependent on age, qualifications and experience. Long 
term possibilities with ionable and promotion 
peepee. 5-day week, 3 weeks’ 3 days’ leave a year. 

ormally natural born British subjects. 

Write, stating age, qualifications, employment 
details, including type of work done, to any Employ- 
ment Exchange, quoting Order No. Borough 105. 

E5049 





BRITISH WATERWAYS 





NORTH WESTERN DIVISION 





DIVISIONAL STORES ASSISTANT 





Applications are invited for the position of . 
SIONAL STORES ASSISTANT. 2 North pS 
Division (stationed at Liverpool). 

Applicants must have a sound knowledge of stock 
control, stores accounting and cost procedures, with 
considerable experience in the operation of stock 
control, the organisation and layout of large and 
small store houses, purchasing and tender procedure, 
conditions and operation of contracts of all natures. 
and be able to control staff, both clerical and manual, 
and to organise and control a Stores Department. ° 

The salary range for the post is £1015/£1235 per 
annum, and applications should be addressed to the 
Staff and Establishment t, British Waterways 
163, Euston Road, N.W.1, to arrive not later than 
7th February, 1958. E5074 


NATIONAL COAL BOARD 


RECONSTRUCTION DEPARTMENT 





CHIEF DRAUGHTSMAN 





CHIEF DRAUGHTSMAN uired in 
N.C.B,’s Reconstruction esartnant in ag 
to take charge of the Engineering Drawing 
which undertakes the general layout of plant an 
the detailed arrangement of equipment connected 
with the engineering aspects of the reconstruction of 
existing collieries and the planning of new ones. 
Experience of this type of work, of structural engi- 
neering and of drawing-office administration is 
—— a a superannuable), according 
fs) i ions and experience, within i i 
range £1138-£1714, ee 

rite for application form to National Coal 
Board, Staff Dept. (X1042C), Hobart House, London, 
should be returned by 10th 


$.W.1, which 
1958. E5014 * 

















1958 
PUBLIC APPOINTMENTS 


Jan. 31, 





COMMONWEALTH OF 
AUSTRALIA 


PATENT OFFICE 





EXAMINERS OF PATENTS 





Applications are invited for permanent positions 
as EXAMINERS OF PATENTS, Grade I (£A1043- 
£A1493), in the Australian Patent Office, to under- 
take the official scientific, technical and legal work in 
connection with Patent Applications. 

Vacancies exist for Electronic (Computer, Tele- 
vision or Radar) Engineers or Scientists, Telephone 
Engineers, Organic Chemists and Mechanical 
Engineers. 

Applicants must have an appropriate Degree or 
Diploma or have achieved a professional qualifica- 
tion, e.g. A.M.I.Mech.E., A.M.LE.E. or A.R.LC. 

Commencing salary will depend on qualifications 
and experience and will not exceed £A1313 per 
annum. Advancement beyond £A1313 is dependent 
upon passing prescribed Patent Law examinations. 
Further opportunities exist for promotion to Grade 2, 
Grade 3 and Supervising Examiner (£41993). All 
salaries are in Australian currency and will com- 
mence from the date of embarkation. 

All appointments are for Canberra. A limited 
number of new unfurnished houses are available on a 
rental basis for married appointees, and modern 
guest house accommodation will be provided for 
other successful applicants. 

Assisted passages can be arranged by the Common- 
wealth Immigration Authorities in London for 
successful applicants and, if married, their wives and 
dependent children. 

Application form and further particulars may be 
obtained from the Public Service Board Representa- 
tive, Australia House, Strand, London, W.C.2. 

Early application is advised. E5021 








TENDERS 











METROPOLITAN WATER BOARD 
RAW WATER MAIN—THAMES TO LEE 
VALLEY 





The Metropolitan Water Board intend to invite 
TENDERS for the undermentioned work in con- 
nection with a new WATER MAIN constructed in 
Tunnel and in Trench between Hampton in the 
County of Middlesex and Chingford in the County 
of Essex, and are prepared to consider applications 
from Contractors to be placed on a list of selected 
firms who will be invited to submit Tenders. 

(1) LINING with 4in. thick Cement Mortar 19 

a of TUNNEL of diameters ranging from 
. to 4 
(2) LINING with 4in. thick cement mortar 4 
miles of STEEL MAIN laid in Trench, including 
Three Syphon Tunnels, all of 55in. diameter. 
(3) LINING with bitumen enamel SPECIAL 
STEEL UNITS having an area of about 500 
8q. yds. 

Tender documents may be inspected at the Board’s 
Head Offices (Room No. 237), free of charge or 
borrowed on payment of £10, which will be refunded 
on return of the documents. 

Requests to inspect or borrow the documents 
should be made between the hours of 10 a.m. and 


3.30 p.m., Monday to Friday. Cheques must be 
made payable to the Metropolitan Water Board and 
not to individuals, 


Firms applying to be placed on the selected list 
should submit full particulars of contracts for works 
of a similar character and magnitude which they have 
carried out, and also furnish financial references. 

me jaro to be invited to Tender should be 
addressed the Chief Engineer, Metropolitan 
Water Board, New River Head, Rosebery Avenue, 
London, E.C1, and be delivered not later than 10 
a.m. on Wednesday, 19th February, 1958. 

S. D. ASKEW, 


E9945 Clerk of the Board. 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


STAINES BRIDGE 





TENDERS are invited for WIDENING the 
FOOTPATHS on the ROAD BRIDGE over the 
River Thames in Staines, Middlesex. 

The work involves the provision and erection of 
Precast concrete cantilever beams and footway beams 
spanning between the cantilevers, erection of hand- 
railing and guard railing and reinforced concrete 
work on the approaches, 

Contract documents may be obtained on and after 
3rd February, 1958, from the Consulting Engineers, 
Messrs. Leslie Turner and Partners, 6. Grove Road, 
Sutton, Surrey, on payment of a deposit of £10 by 
cheque or draft made payable to the order of the 
Minister of Transport and Civil Aviation. The 
deposit will be returned if a bona fide Tender is 
submitted and not subsequently withdrawn. 

Tenders should be sent in a sealed, registered 
envelope marked “Tender for Staines Bridge 
” addressed to the Assistant Secretary, 
Highways Management and Services Division, 
Ministry of Transport and Civil Aviation, 21/37 
Hereford Road, London, W.2, to arrive not later 
than 4 on 26th February, 1958. 

The Minister does not bind himself to accept the 
me. or any Tender. E5042 











q EDUCATIONAL 


F wahersernt “hey B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from age oid to Degree standard. 
Approximately 95 per cent. successes. oe 1 
free o: a request —B.LE.T. (Dept. 22}, 29 

right’s Lane, Londen, E721 £ 
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TENDERS 





DEPARTMENT OF PUBLIC WORKS 


NEW SOUTH WALES, AUSTRALIA 


CONTRACT NO. 54-57/58 H AND R 





TENDERS are invited for the EXCAVATION, 
REMOVAL and DISPOSAL of UNDERWATER 
ROCK in the entrance channel to Port Kembla Inner 
Harbour, New South Wales. 

The excavation of some 46,300 cubic yards of rock 
to a depth of 32ft. beneath low-water level is originally 
involved, with a possibility of this being increased 
by a further 36,000 cubic yards. 

Specification No. 54-57/58 H and R, plans and 
Tender forms may be obtained, price £1 5s. per set, 
on application to the Agent General for New South 
Wales, 56/57 Strand, London, W.C.2. 

Tenders must be delivered to the Tender Board of 
the Department of Public Works, Bridge and Phillip 
Streets, Sydney, N.S.W., Australia, not later than 
2 p.m. on Monday, 3rd March, 1958. E5057 








EDUCATIONAL 











UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF MECHANICAL 
ENGINEERING 
GRADUATE SCHOOL OF 
THERMODYNAMICS AND RELATED 
STUDIES 





A COURSE available in the above School provides 
facilities for the study, at advanced level, of modern 
developments in THERMODYNAMICS §$and 
ALLIED SUBJECTS, and of their applications in 
the general field of the heat engine. The normal 
entrance qualifications are an Honours Degree in 
Mechanical Engineering, together with a minimum 
of two years of practical experience in industry. On 
completion of the twelve-month course, commencin: 
on 6th October, 1958, and including nine months 
attendance at the University, successful candidates 
qualify for the award of the Degree of Master of 
Science. In special circumstances applications may 
be considered from Graduates in other Sciences or 
non-Graduate Engineers holding satisfactory alterna- 
tive qualifications. In the latter case it will usually 
be necessary for two years to be spent in completing 
the course. The award to successful non-Graduate 
Engineers is the Diploma of Graduate Studies, The 
inclusive fee for the course of study is £81. 

The Department of Scientific and Industrial 
Research has accepted the above course as suitable 
for the tenure of its Advanced Course Studentships. 
Candidates who wish to apply for such studentships 
for the session 1958-59 should make application for 
admission to the course not later than 20th aoe 
1958. For certain students not eligible for D.S.I.R 
grants, a limited maintenance fund also exists ; early 
application is essential. 

urther particulars and application forms may be 
obtained from the Registrar, The Wniversity, Bir- 
mingham, 15. E5082 £ 


UNIVERSITY OF BIRMINGHAM 








POST-GRADUATE COURSE IN FOUNDRY 
SCIENCE AND ENGINEERING 





A COURSE of POST-GRADUATE TRAINING 
in FOUNDRY SCIENCE AND ENGINEERING 
begins in the Department of Industrial Metallurgy 
on 6th October, 1958, and will be completed in three 
terms. 

The course is open to men holding Degrees or 
equivalent qualifications in Metallurgy, Physics, 
Chemistry or Engineering, and it will lead to a 
Diploma or to a M.Sc. Degree. The inclusive fee 
for the course is £81 and in suitable cases maintenance 
allowances may be given. Full particulars may be 
obtained from the Registrar, The University, Birming- 
ham, 15. E5083 & 





iving details of Courses in 
Mechanical a Production Engineering, Draughts- 
manship, &c., for the A.M.I.Mech.E., ne ML A & 

City and Guilds and other professional examinations. 
—E.M.I. Institutes, Dept. 30, London. W.4. 
(Associated with H.M.V.). E972 & 


FREE! Brochure 
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APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A FIRM OF DIESEL ENGINE MANU- 
FACTURERS in the Midlands wish to ome 
an ASSISTANT FOREMAN PATTER 

MAKER. Duties will include the supervision 
and instruction of apprentice pattern makers. 
Single man, aged under 45, preferred.—BOX No. 
E5065, “ The Engineer.” A 


ASSISTANT CHIEF ENGINEER required, pre- 
ferably with experience in the design of domestic 
electrical appliances. Good salary, prospects and 
pensionable position for suitable applicant.—Appli- 
cations, — be strict mr gp stating om. 
experience an lary requi to the Personne 
Officer, Kenwood Manufacturing Co., _ Old 
Woking, Surrey. E1583 a 
ASSISTANT CIVIL nano with dock and 
harbour experience, required in London by con- 
sultants. Primarily for design work, but oppor- 
tunities for work abroad. Experience on are and 
sites advantageous, but former essential. A.M 

age to about 35. Post not temporary, includes all 
pensions. Please state quali fications, coca 
&c.—BOX No. E5053, “ The Engineer.” 
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A JOB AND A HOME 
DESIGNER AND DETAIL 
DRAUGHTSMEN 
wanted for 
Hydraulic Press, 

General Engineering 
an 
Boiler Divisions 
No Age Limit 

Pleasant and comfortable houses provided for 
successful ——- and profit-sharing scheme. 
itable training and experi- 
ence 17 the ‘hat requirement, apply to: 
The nnel Officer, 
Foster Yates & Thom, Ltd., 
Heavy Precision ineers, 
Blackburn. 





E9978 a 





A VACANCY ARISES with a light engineering 
company in the South of England, concerned with 
small batch production work and the manufacture 
of prototype ono components, tools, gauges, &c., 
for a CHIEF INSPECTOR, to take control of an 
established Arcot on Department and assume 
responsibility for the mechanical inspection and 
quality control functions throughout the company. 
Applicants, who should have served a recognised 
engineering apprenticeship, and must hold H.N.C. 
or equivalent—should have several years’ similar 
executive experience. A knowledge of A.I.D. and 
A.R.B. procedure is considered absolutely essential, 
and standards room experience would be considered 
a distinct advantage. The initial salary will be com- 
mensurate with the qualifications required. The 
position is progressive and provides excellent oppor- 
tunities for the man with a genuine interest in his 
work. All applications, which will be treated con- 
fidentially, should contain a brief outline of career 
to date and be addressed to Personnel Manager.— 
BOX No. E1582, “ The Engineer.” A 





ASSISTANT CHIEF DESIGNER 


Applications are invited for the position of 
ASSISTANT CHIEF DESIGNER (instru- 
mentation), for a major guided weapon project. 


_This is a senior appointment involving tech- 
nical and administrative control. 


The successful applicant should have had ten 
or fifteen years’ experience in communication 
engineering or in instrument design and applica- 
tion. Preference will be given to men with aca- 
demic qualifications equivalent to B.Sc. in 
Engineering or Physics, but it is essential that this 
be supported by good industrial experience. 


The responsibilities include direction of design 
effort for instrument engineering of facilities in 
U.K. and Australia. 


Applications will be treated as confidential 
and should be addressed to the Personnel 
Manager (Ref. 167C) : 

DE HAVILLAND PROPELLERS, LIMITED, 


Manor Road, Hatfield, Herts. 
ES 7 





ASSISTANT RESIDENT ENGINEER required 
for major road and bridge contract in London area. 
Experience of reinforced and prestressed concrete 
bridge construction desirable. Salary up to £1200 
per annum.—Write, — , = qualifications and 


details of ex Brompton, Consulting 
Engineer, 7 7, Hobart bar Place, Wi Westminster, S. A ae 
A 





ASSISTANT 
TO 
TECHNICAL DIRECTOR 


required by a medium-sized company in Kent, 
manufacturing capital equipment in the 
mechanical handling field. 

Candidates should possess a Degree in 
Mechanical or Electrical Engineering or 

equivalent professional qualification. Experience 
in electro-hydraulic, heavy commercial vehicles 
or cranes desirable. 

Commencing _ salary, £1500/£2000, with 
appropriate benefits. Age range 35 to 45. This 
is an appointment offering considerable scope 
and prospects. 

Replies, which will be treated in strict con- 
fidence, in writing, quoting 2a TD, to 
srecueien Sageesee Aa,’ $2, Grosvenor 

Place, London, S.W.1. 

E5035 a 





BRITISH ENGINE BOILER AND 
ELECTRICAL INSURANCE CO. LTD. 
24, FENNEL STREET, MANCHESTER, 4 
INSPECTORS OF BOILER and ENGINE 

PLANT required for various districts. Per- 
manent positions carrying progressive salary 
scale £735 to £1060 and non-contributory pen- 
sion. Candidates, age not exceeding 32 years, 
having steam boiler and engine ex and 
possessing at least First Class M.O.T. Certificate, 
are invited to apply in own handwriting, stating 
age, qualifications and experience. esens 

A 


BRITISH HYDROCARBON CHEMICALS 


LIMITED, pay eet ig J pee a vacancy’ 


in their works at G hire, for a 
GRADUATE MECHA ICAL ENGIN EER in the 
age group 30-35 years, with considerable plant design 
and estimating experience. The successful candidate 
will be appointed in the first place as Assistant to 
the Ia Mechanical Engineering 
Design t opportunity for wider experience in the 
compan operations will be afforded at a later 
date. is a non-contributory pension scheme in 

operation. Applicants should give full details of 


background and experience all applications will 
be treated in confidence.—Replies to the Admini- 
strative Officer, 
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BERMUDA, REFRIGERATION ENGINEE 
for installation and service of commercial an 
domestic refrigeration and air-conditioning equi 
ment. Fully qualified, with sound technical 4 
pone and extensive practical experience. Quaill- 
tion and character references required. Salary 
£1000 plus. No income tax, passage paid.—Write 
full details training and experience to J. Perry, Holy- 
head Road, Oaken, Near Wolverhampton. E1595 a 








BLACKBURN AND GENERAL 
AIRCRAFT LIMITED 


BLACKBURN (DUMBARTON) LIMITED 
PROJECT ENGINEERS 
DESIGNERS 


SENIOR AND JUNIOR 
DRAUGHTSMEN 


_ Blackburn (Dumbarton) Limited are develop- 
ing new lines of business in the Structural, 
Mechanical and Electrical Engineering fields. 


Project Engineers, Designers, and Draughts- 
men with experience in Light Structures, 
Aircraft and Marine Servicing Equipment, 
Aerodrome Equipment, &c., or experience 
which they can adapt to these branches of 
Engineering, are invited to apply for positions 
in the new Design Office. 


Designers, Draughtsmen and Stressmen are 
also required for the Dumbarton Aircraft Design 
Office of Blackburn and General Aircraft 
Limited, which has a long programme of work 
on advanced high speed jet aircraft and in the 
development of freighter and transport aircraft. 


Excellent working conditions, contributory 
Pension and Free Life Assurance schemes 
operation. 

Applications to be addressed to : 

THE PERSONNEL MANAGER 

BLACKBURN (DUMBARTON) LIMITED 

CASTLE ROAD 


DUMBARTON E5040 a 





BRITISH HYDROCARBON satay rine oon 
LIMITED, GRANGEMOUTH, have a vacancy 
for an ELECTRICAL DRAUGHTSMAN in the 
age group 25 to 40 Candidates should have 
attained the Higher National Certificate standard in 
Electrical Engineering and have had some experience 
on Electrical Power Installations, including Electrical 
Diagrams, Cable Layout, Switchgear and Control 
fr associated with installations operating at 
‘3kV. and 440 volts. There is a non-contributory 
pension scheme in operation. Applicants should 
give details of background and So and all 
applications will be treated in dence.— Replies 
to Administrative Officer, British Hydrocarbon 
Chemicals Limited, Grangemouth, Stirlingshire. 


E5012 a 
BRITISH NYLON SPINNERS LIMITED 
have a vacancy for a TECHNICAL OFFICER, 
aged 25 to 40, with formal training in either 
PHYSICS, TEXTILE ENGINEERING OR 
MECHANICAL ENGINEERING. The post is 
concerned with the practical application of non- 
traditional methods of converting continuous- 
filament tows into spun yarns. Prior knowledge 
of the textile industry is not essential, but originality 
of thought is very desirable. The vacancy is focated 
at Doncaster and the successful candidate will be 


on the permanent and pensionable staff.— Please 
write to the Personnel Manager, British Nylon 
Spinners Limited, Pontypool, Mon. E5041 a 


BRITISH PETROLEUM COMPANY, LTD., 
has a vacancy in Aden fer a be ge SAFETY 
OFFICER. Applicants, aged 30-35, must have 
served an engineering ap LK... and hold at 
least National Certificate in Mechanical ageenetes 
or M.O.T. Certificate, but should preferably have 
membership of a recognised professional institution. 
Five years’ practical experience in mechanical 
chemical engineering preferably as Safety Officer in a 
refinery, chemical plant or similar heavy industry, 
and a knowledge of Civil Defence organisation and 
industrial fire prevention, together with a sound 
working knowledge of the Factories Acts and Regula- 
tions. Responsibilities include plant safety inspec- 
tions, accident’ investigations and oe compila- 
tion of statistics and development of safety education. 
Attractive salary plus generous allowance in local 
good leave arrangements, free passages out 
and home, kit allowance. Pension scheme, free 
medical attention.—Write, giving full particulars, 
quoting F.552, to BOX 3038, c/o 191, Gresham 
House, E.C.2. ES085 a 


CALTEX PACIFIC Ol COMPANY 
MECHANICAL ENGINEER 


Applications are invited for this position in 
Sumatra, where the company is developing new 
oilfields in jungle areas. 

Candidates, not over forty years of age, must 
have attained A.M.I.Mech.E. and have ten or 
more years’ experience in the design and installa- 
tion of small tank farms and gathering station 
pumphouses, generating plants, workshops, and 
of the pipe runs and manifolds connected there- 
with. Their experience should preferably include 
similar work in an oilfield. 

E salary commensurate with qualifications and 

perience can be offered in addition to which 
adequate li a allowances are given with medical 
attention, paid local and home leave and partici- 


pation in pension 

Please write, ing full particulars and quoting 

“SUM,” te Services, Limi! tex 
K Green, London, $.W.1. 


House, 
E5067 a 


CHIEF ESTIMATOR for West Midlands firm 
ineering and steel 

ge of current market selling 
Good salary, pension scheme, 
“ The 
A 


values essential. 
canteen facilities. Apply—BOX No. £5028, 
Engineer.” 





Classified Advts. continued on page 112 
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CALTEX SERVICES, LIMITED 
A SENIOR POWER ENGINEER is et 
for our London office to handle design pro 
connected with power plants covering 
water treatment and steam and power generation 
with the associated distribution networks. 
Candidates under forty years of age must have 
had several years of similar experience since 
qualifying, and be prepared to visit overseas 
installations from time to time. 
A salary commensurate with qualifications 
i can be offered.—Apply in writing, 
' and ing “ LON,” to 
ouse, Knights- 
E9983 a 


CHIEF DRAUGHTSMAN required by a large 
engineering company to take charge of their London 
design offices, situated in the West End. The success- 
ful applicant must have very sound experience of 
mechanical and/or structural engineering, and be an 
A.M.1.Mech.E., also able to administrate a staff of 
17 men, and negotiate with customers and potential 
customers.—Please apply, with full particulars, quot- 
ing “ Director,” to BOX No. E9749, * The Engineer.” 


CHIEF INSTRUMENT ENGINEER.—A Chief 
Instrument Engineer is required by Pilkington 
Brothers, Limited, to co-ordinate instrumentation in 
the various factories of the group and to set up and 
run a Central Instrument Department under the 
Group Chief Engineer. The applicant should have a 

in Electrical Engineering or Physics, or an 
equivalent qualification, and have a knowledge of 
instrumentation, control panel design and elec- 
tronics. He should have some knowledge of elec- 
trical, mechanical, hydraulic and pneumatic coi'trol 
systems. The ability to develop equipment for 
special applications is desirable and a sound funde- 
mental knowledge of the principles involved is 
essential.._Replies, stating age, qualifications and 
experience, to the Personnel Officer (Staff), Pilkington 
Brothers, Limited, St. Helens, Lancashire. ESO88 a 


CiViL AND STRUCTURAL ENGINEERS 
AND DRAUGHTSMEN required for permanent 
appointments, preferably with experience in rein- 
forced concrete. Attractive salaries paid and, in 
many cases, accommodation allowances. Positions 
which attract accommodation allowances may involve 
periodic changes of location. Reply, giving full 
details of age, experience, qualifications, &c.—BOX 
No. E9996, “* The Engineer.” 


A 


CIVIL ENGINEER is required as Assistant Resident 
Engineer on colliery reconstruction scheme. Graduate 
or exemption from Parts A and B of the Institution's 
examinations desirable. Age 24-30. Apply, with 
full iculars in confidence, quoting reference 
CE.58.—BOX No. £9999, “ The Engineer.” A 


CIVIL ENGINEERS FOR 
THE OIL INDUSTRY 


Applications are invited from Civil Engineer- 
ing Graduates not over 30 years of age, for 
positions initially in our London office, to be 
followed by overseas assignment in six to twelve 
months’ time. 

Candidates should have a minimum of three 
years’ experience since Graduation, principally 
in design in all phases of civil engineering as 
applied to buildings, roads, sewers, wharves, 
jetties and general construction projects. 

A good salary can be offered, according to 
qualifications and experience, with pension plan 
benefits, &c 

Apply, quoting ““ LON, 

CALTEX SERVICES 

CALTEX HOUSE, 
KNIGHTSBRIDGE GREEN, 
LONDON, S.W.1 


to: 
LIMITED, 


E5050 a 





CONTRACT ENGINEERS.—Vacancies exist in 
firm of civil engineering designers and contractors 
for qualified CIVIL ENGINEERS to act as Contract 
Engineers. Contracts include erection of reinforced 
concrete buildings and site as well as design experience 
in such work is desirable. Age between 25 and 35. 
Salary according to qualifications and experience. 
These are permanent posts and staff pension and 
sick pay schemes apply.—Please give full details, 
which will be treated in confidence, to Contract 
Labour Division, Personnel Department, Simon- 
Carves, Ltd., Cheadle Heath, Stockport. E5000 a 





DEPUTY SITE ENGINEER 


Applications are invited for the position of 
DEPUTY TO THE SITE ENGINEER, 
ENGAGED ON A LARGE CONSTRUC- 
TION PROGRAMME. Preference will be 
given to candidates who have wide experience 
in turbine and modern power station con- 
struction. Saiary will be commensurate with 
the responsibility. 

Applicants should write, stating age, quali- 
fications, experience, present position and 
salary._-BOX No. E5026, * The Engineer.” A 


DESIGN ASSISTANT required in London by 
Westminster consultants, A.M.1.Struct.E., or similar 
Good design/detailing experience essential. Work 
mainly R/C. Permanency, staff pensions and a 
salary related to qualifications and experience 

BOX No. E5052, “ The Engineer.” EN 


DESIGN ENGINEER, capable of producing prac- 
tical ideas giving guidance to draughtsmen and being 
responsible for finished drawings and specifications, 
required by large modern firm producing pressure 
arts for varying services and temperatures. A know- 
ge of combustion and light foundry work an 
advantage Drive, initiative and good technical 
qualifications essential. Excellent prospects for right 
man. State age, experience and present salary. 
BOX No, E5006,“ The Engineer.” A 


DESIGN ENGINEER, preferably with experience 
of high-pressure steam valves, required in N.W. 
London area. Pensionable, permanent post with 
excellent prospects. Details of experience and salary 
required.—BOX No. E1578, “ The Engineer.” A 





THE ENGINEER 
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DESIGNER-ESTIMATOR required by a well- 
established firm of Sewage Pump manufacturers in 
the Midlands. Successful applicant would be 
engaged upon the design, development and estimating 
for centrifugal sewage pumps and accessories. 
Replies should give the usual personal particulars, 
together with details of previous experience and 
salary required.—BOX No. E1575, ““ The Engineer.’’a 


DESIGNER, H.N.C., or equivalent, familiar with 
steam or diesel engines and compressors, wanted by 
West Midlands engineering firm. Initiative and expe- 
rience required suitable for a future Head of Design 
Department. Immediate preparation of suitable 
applicant for this position is intended ; age 35/50. 
Commencing salary £850 p.a. minimum. Pension 
scheme, canteen and help with accommodation.— 
Apply with particulars to BOX No. E9977, “ The 
Engineer.” A 


DESIGNER-DRAUGHTSMEN, 

experienced in design of jib cranes, 
positions offered are due to expansion of the 
firm's activities, would be permanent, progressive 
and would carry salaries commensurate with 
experience. Pension scheme 5-day week.— 


Apply : 
ief Engineer, 
Clyde Crane and Engineering Co., 


Mossend, 
Nr. Motherwell. E9976 A 


preferably 
The 





DEVELOPMENT ENGINEER 


A vacancy exists in our Central London Office 
for an Engineer with considerable practical expe- 
rience of turbine engine development. 

Professional qualifications, although not essen- 
tial, would be an additional asset. The post has 
considerable scope for development on a major 
guided weapon project. 

Applicants should write in confidence to the 
Personne! Manager (ref. 178C), 


DE HAVILLAND PROPELLERS, LIMITED, 
37/38, John Street, 
Theobalds Road, 
London, W.C.1. 
E5084 a 


DRAUGHTSMEN required in the following 
categories : Senior and Junior Piping and Instru- 
mentation ; Senior Mechanical, by Engineers in 
City engaged on nuclear/petroleum/chemical plants. 
H.N.C./O.N.C. desirable. Salaries above average. 
5-day week, pension/life assurance and personal 
accident schemes, house purchase assistance, 
luncheon vouchers.—Write full particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic Street, 
E.C.1. E954 a 


DRAUGHTSMEN, also a TECHNICAL ASSIST- 
ANT, required for West End office. Railway or 
automotive experience preferred. Pension scheme, 
also luncheon vouchers provided.—Apply in writing, 
stating age, experience and salary required, to 
General Manager, British United Traction, Ltd., 
96, Piccadilly, London, W.1. E9846 a 


DRAUGHTSMEN, Seniors and Juniors, required 
by marine engine works on Tyne for engine-room 
layouts, engine and boiler details. Applications 
will be considered from marine engineers with suitable 
Apply, giving age and experience.— 


qualifications. r 
A 


BOX No. £9997, “ The Engineer 


DRAWING OFFICE CHECKER required. 
Skilled. Good experience in general mechanical 
engineering.—Apply, Personnel Manager, Blaw 
Knox, Ltd., Esplanade, Rochester, Kent. E1576 A 


ELECTRICAL OR MECHANICAL ENGI- 
NEER, experienced in power station design and 
construction, required in Glasgow by consulting 
engineers for planning of large nuclear project. 
Degree or Associate Membership desirable.—Apply, 
Kennedy and Donkin (H.J.P.), 12, Caxton Street, 
London, S.W.1. ES077 a 


ELLIOTT BROTHERS (LONDON), 
LIMITED 


SALES MANAGER required for one of the 
company’s largest divisions handling specialised 
electro-mechanical and hydraulic equipment. 
Unique opportunity for trained engineer with 
extensive experience and sound contacts in the 
application of such devices to develop and 
expand widening commercial markets. This is a 
senior post, carrying a substantial salary, and 
the company operate pension and life assurance 
schemes.—Applications, giving full details of 
education and career to date, stating age and 
present salary, should be sent to Personnel 
Manager, Century Works, Conington Road, 
Lewisham, S.E.13. E9928 a 


EMPLOYERS’ ORGANISATION in London, 
concerned with the negotiation of wages and condi- 
tions at national level, requires EXECUTIVES, aged 
30 to 40, with Degree or its equivalent in Engineering 
or Economics, and experience of industrial general 
management. Write, in confidence, stating age, 
qualifications and experience.—BOX No. E1585, 
“ The Engineer.” A 


ENGINEER.—A vacancy exists for a Mechanical 
or Structural Engineer interested in experimental 
structural and stress analyses. Candidates need not 
necessarily have experience in this type of work, but 
an O.N.C. or H.N.C. is essential. This post is ideal 
for an imaginative young man interested in entering 
a new and rapidly expanding industry.—Apply, 
Personnel Manager (DWB), The Genera! Electric 
Company, Limited, Erith, Kent. E5073 a 


ENGINEER with general design experience for 
Engineering Department dealing with Control 
Equipment, required in N.W. London area. Pen- 
sionable, permanent post with excellent prospects. 
Details of experience and salary required.—BOX 
No. E1579, ** The Engineer.” A 
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VOLTAGE STABILIZERS 
By F. A. Benson, M.Eng., A.M.I.E.E., M.I.R.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, 
glow-discharge tube circuits and thermionic valve arrangements for voltage 
stabilization. A comprehensive bibliography is included. 
Order your copy through your bookseller or direct from: 
ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2. 











dynamic 
technique 


Your organisation, however efficient, needs 
the driving-power of up-to-the-minute 
technical knowledge. Let SMITH’S supply 
you with the books that you must have to 
keep you fully in touch with the newest 


engineering techniques and the latest 
advances in research and operational 
economy. 







@ Volumes not in stock can be obtained for you, and 
we shall be pleased to supply a list of standard works 
on any subject. 


W. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C2 


BRANCHES THROUGHOUT ENGLAND AND WALES 








Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 
If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM: — 


ELECTRICAL ENERGY 


28 ESSEX STREET, STRAND, LONDON, W.C.2. 
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New Book 


| a s ae s 

| Mydro-Electrie Engineering Practice 
| 

| An Authoritative and Important British Standard Practical Work. 


| A Treatise in three volumes by a team of the most prominent 
practising engineers, edited by J. Guthrie Brown. 











For the practising engineer and the advanced student, and give the 
. ° ° . 
latest methods adopted in this country and on the continent. 
Wisin. 1s CIVIL ENGINEERING. 9 gns. net. | 
VOL. Il. MECHANICAL AND ELECTRICAL apes : 
gns. net. 
VOL. II. ECONOMICS, OPERATION AND MAINTENANCE. 
4 gns. net. — 
Prospectus from : 17 STANHOPE STREET, GLASGOW, C.4 
Ee ao 

















BLACKIE & SON, Lid. = 
=== HELP IN BOOKS SoooSoo= 
"Welding Handbook (A.W.S.) 


BASIC PRINCIPLES & DATA. Part I of the American 
Welding Society’s world standard work in its new form, can 
now be had for sterling—one of the indispensable tools in 
engineering. 564 pp. 421 ill. 72s. (carr. 2s.) 


Engineering Inspection 
GEOFFREY K. KING and C. T. BUTLERS’s finely 
illustrated manual covers the whole field with concise lucid- 
ityand from rich experience. 272pp. 131 ill. 25s. (carr. 1s. 6d) 


Electrostatics and Petroleum 


KLINKENBERG and van der MINNE of Royal Dutch Shell explain 
the research and experiment leading to the conquest of a dangerous factor 
in handling, in a book of great interest to all chemical engineers. 84 X 12, 
200 pp. fully illus. gos. (carr. 2s. 6d.) 





H 


4 Descriptive folders from 31 W'right’s Lane, London, W.8 
- CLEAVER HUME PRESS LTD === 














“A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year Book 


Edited under the direction of the Editor of “The Engineer” 


1958 (63rd Edition) 
82/ 6 (plus postage 2/6d.) 
JUST PUBLISHED 


3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a con- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your loca! booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 





* 
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ENGINEER BUYERS AND REPRESENTA- 
TIVES’ ASSOCIATION (Limited by Guarantee). 
The Council of this dominant professional organisa- 
tion can fill vacancies for Engineer Buyers and 
Engineer-Representatives (no fees—employers or 
members)—and to consider application for member- 
ship from qualified Buyers and Representatives 
associated with the Engineering and Allied Trades.— 
Write E.B.R.A., 47, Victoria Street, London, S.W.1. 
Tel.: ABB 3583 (Employment Licence No. 6063). 
Licensed annually by the L.C.C. E627 a 


ENGINEER REQUIRED, aged 30/40, for small 
well-established industrial concern, situated Slough, 
Bucks, to be responsible to Management for existing 
Plant and future development and Layout. Must 
be fully qualified and previous experience on oil- 
fired steam generation, hydraulic compression 
moulding and 3-phase distribution, is desired. 
Drawing-office work and ability to bring projects 
through the specification and acceptance stages 
would be of added value. The position could be well- 
established to person possessing the required experi- 
ence and qualifications. Full particulars, together 
with details of career and some indication as 7 
salary required.—BOX No. E1580, “ The Engineer.” 


ENGINEERING FIRM, small, but old established, 
in East Anglia, requires a qualified MECHANICAL 
ENGINEER to take charge of sales office. Duties 
include control of staff, preparation of tenders in 
relation to costs and provision of sales information 
to agents. Write, stating age, experience and salary 
required.—BOX No. E1561, “ The Engineer.” 4 


EXPERIENCED ENGINEER (Sewerage and 
Sewage Disposal) required by Westminster con- 
sultants Design experience upwards five years 
desirable. Age range preferred to 35, but right expe- 
rience primary importance. Post not temporary, 
carries staff pensions, &c.—BOX No. E5054, “* The 
Engineer.” A 


EXPERIENCED SERVICES ENGINEER re- 
quired by The Avon India Rubber Co., Ltd., a 
sham, Wilts. Candidates should be oe 

boiler- house operation, steam, Sodanatin hot omer 
and other piped services distribution, feed water 
treatment, thermal economy and related problems. 
The company operates an oil-fired boiler installation 
and a comprehensive range of plant. Candidates 
should have qualifications not less than H.N.C. 
standard, and should apply, stating full details of 
experience, age and salary required, to the Chief 
Engineer. ESOIl a 


EXPERIENCED YOUNG ENGINEER SEEKS 
DIRECTORSHIP with investment up to £15,000 
in private company, precision or electronic engineer- 
ing automation, applications in new industries, &c. 
Southern England preferred.—Write, BOX E 680, 
L.P.E., Romano House, 399/401, Strand, W.C.2. 

ESOS! a 





FORD MOTOR COMPANY, LTD., have 
a vacancy on their Supply and Purchase Staff 
for an ASSISTANT with a sound background 
in Mechanical Engineering. Experience in 
pipelines and structural steelwork will be an 
advantage. A knowledge of purchase methods 
and commercial practices is desirable. Age 
25-35. A good salary is offered with participa- 
tion in a generous non-contributory pension 
scheme.—Please write to Training and Recruit- 
ment Department (01 2a), Ford Motor Company, 
Ltd., Dagenham, Essex, giving details of 
experience and training and quoting reference 
PTM. 5038 A 





HEAT TRANSFER AND FLUID FLOW.— 
RESEARCH AND DEVELOPMENT ENGINEER 
somes by an old-established engineering company 
= wong oo w —. ours Deere aged —— should 
ave a University Honours in 
and some research ex The nak woul uld 
involve the theoretical and practical testing of 
new t of heat eae A good salary would 
be paid to an applicant with the necessary qualifica- 
tions. Apply. & giving age i full particulars. weer 
No. E788, “ The Engineer 





INDUSTRIAL FURNACE CONSTRUC- 
TION COMPANY, engaged principally in 
Iron and Steel Industry on construction of 
Open Hearth Steel Furnaces, Soaking Pits, 
Rotary and Annealing Furnaces, &c., and 
Blast Furnace Linings, require the following 


staff. 

SITE AGENTS. Age 30 to 40 years. Salary 
from £1 4 

JUNIOR SITE AGENTS. Age 23 to 30 years. 
Applicants should be qualified engineers with 

Iron and Steelworks experience. are 

permanent appointments with participation in 

pension scheme after probationary period. 

Salary commensurate with qualifications and 

experience, plus bonus. Suitable transport will 

be provided for Site Agents. 


Applications, giving personal details, quali- 
fications and experience.—BOX No. E5025, 
* The Engineer.” A 


JUNIOR INSTRUMENT DRAUGHTSMEN, 
having completed National i ired for work 
on large chemical plant installations. A.E.S.D. 
minimum rates or above. Five-day week da super- 
annuation scheme.—Apply by letter, ing details 
of technical education to the Chief Chict Beangn ughtsman, 
Laporte Chemicals, pene Clifton House, Euston 
Road, lenten, N.W. E9988 a 


MECHANICAL AND ELECTRICAL ENGI- 
NEER required by Howard Humphreys and Sons, 
to supervise large installation of dual- fuel engines and 
generators, p g plant, al scrapers and 
electrical distribution system, &c., at Reading Sewage 
Disposal Works. Initial salary within the Reading 
Corporation Scale, A.P.T. Grade V (£1175-£1325), 
according to qualifications and ex .—Full 
details to Victoria Station House, Victoria Street, 
Westminster, quoting reference 372. E1581 a 
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LEADING CHEMICAL MANUFACTURING 
COMPANY has a vacancy for an INSPECTOR 
OF MECHANICAL EQUIPMENT. The post, 
which is permanent and based in London, involves 
travelling in the —_ the Midlands and occasionally 
to the north-east of England and Scotland. Applica- 
tions are invited from Engineers with a good back- 
ground of practical experience in manufacturing or 
maintenance, supported by a technical qualification 
and with subsequent experience of inspection of 
chemical manufacturi equipment at suppliers’ 





works. Salary, £900-£1 per annum, according to 
age and experience. Non-contributory pension 
scheme. Full details should be sent.—BOX or 


E5023, “‘ The Engineer.” 


MECHANICAL BNGINEER—Applications are 
invited from q al s by the 
leading valve manufacturers in Australia, “to join 
their Development Engineering Section. The 
successful applicant will be concerned with the 
design and development of new designs of valves for 
the steam, oil and chemical industries and for water 
reticulation. The company offering this position 
has a staff of over 600 personn<i and manufactures 
the most comprehensive range ot valves in the British 
Commonwealth. Assistance to travel to Australia 
will be provided. Salary will be in accordance with 

experience and qualifications.—Applications should 
be forwarded to Wm. Coward and Co., Limited, 
3, St. James’s Square, London, $.W.1. E1S74 4 





MECHANICAL ENGINEERING 
DRAUGHTSMAN 

We have a vacancy in our modern drawing- 
office for a Draughtsman of H.N.C. standard, 
with some experience of hydraulics, mould design 
and steam-raising equipment. We are an old- 
established family concern. Our staff work in 
pleasant conditions, have a five-day week, good 
canteen and a non-contributory pension scheme. 
—Apply by letter to 

THE P PERSONNEL MANAGER, 
FNOL, LTD., 


PERRY BARR, 
BIRMINGHAM, 22s. 
EIS89 a. 


MIDDLE EAST.—Required, by well-known British 
firm, a TECHNICAL SALES ENGINEER for Iraq, 
single man preferred.—Apply, in own handwriting, 
stating age and qualifications, to BOX Z700, c/o 
Streets, 110, Oid Broad Street, E.C.2. ESO75 a 


NATIONAL ESTABLISHED ENGINEERING 
ager at epedby require SENIOR DESIGNER 


— 
BOX Ne 
NATIONAL yapelbomeicne so ENGINEERING 
b+ gern ag > offer and pension. 
for DRAUG MEN ‘ond ENIOR 
DESIGN-DRAUGHTSMEN in in the nF ya one 
Appropriate technical q ualifications and ex 
in one or more of the following : Fae 
piping work, oo vessels, ventilating | on ating on, sera 
mechanical plant Salary 


featons— Fal iF acer emer to BOX No. Sue, 


saiaieni: ESTABLISHED consuttina 


pore eure. SENIOR CONSULTING 


ENGINEERS require DESIGNER 
MEN in 


DRAUGHTS ye for Eiectri- 
fication Schemes in sii ry Salary, includ- 
ing London allowance, Fn Onde pa qooenens 


to experience and jonal persion 
scheme.—BOX No. 0 The Boginoen” A 


NATIONAL Lge stage ene 


po nt ep Ken CIVIL, ENG ENGINEERING 


Middles' 

DESIGNE DRAUGHTSMEN, experienced 

in at least one of the ee :—-Roadworks, 

Drainage, Water e Seow. Remuneration acc: 

to experience and qualifica tions, by salary 

ex ” £950/£1150 p.a.—Reply with full details, 
X No. £9934, “* The Engineer.” A 


NORTH BRITISH LOCOMOTIVE CC., LTD., 

requires a GRADUATE MECHANICAL "ENGI- 
NEER, preferably with some experience in produc- 
tion engineering, to train for the position of “ Assist- 
ant Production Manager.” Good salary and 
pros s. Superannuation scheme in operation.— 
Apply to the Engineering Director, Springburn, 
Glasgow, N.1. ESO78 a 


POWER Racrinens 
firm in the Midlands 
to assist in 


Se tial ith 
— ‘ery good residen I district, wi 
of all kinds.— 

full details, to BOX No. £9871, 


aos ‘ 


RAILWAY SIDING CONTRACTORS require 
ENGINEER/CONTRACTS MANAGER. Appli- 
cants must be able to estimate, set out and supervise 


contracts from to a Pro- 
gressive ition and excellent salary to class 
man.—Write full details to BOX No. £9935. “ The 

A 





Classified Advts. continued on page 114 
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outa, desire sell ? Interesting 
. to i 
ments are available in various of 
for TECHNICAL REPRESENTATIVES. Pull 
will be given to members of the 
of the Armed Services who 
premature retirement. Write in 
h full particulars, to the General 
TAYLOR. TAYLOR AND HOBSON, LTD., 
Sagas Cae Sate, Se 
A 


may Se fac 
confidence, 


RECKITT & SONS LIMITED wish ye re 
an ENGINEER to assist the Head of the Packaging 
Laboratory, which is concerned with the preparation 
and jon of a wide variety of packages and 


appointment offers consi 

an excellent introduction to the work of the company. 
There are good prosp ‘or pr ion within an 
organisation with expanding interests both at home 
and oversess. Candidates should be under the age 
of 40 and possess a Degree or an equivalent qualifica- 
tion and need not have previous experience of pack- 
aging problems. Salary according to qualifications 
and experience. There is a ion fund.—Please 
write with full information, ich will be treated in 
confidence, to the Personnel Adviser, Reckitt and 
Colman Holdings, Ltd., Dansom Lane, Hull. E5045 a 


REQUIRED for the Southern Railway of Peru, 
Ltd., LOCOMOTIVE CARRIAGE A WAGON 
DRAUGHTSMAN. Must have served a full 
= apprenticeship in an a workshop 
preferably railway) and have at least five years’ 
consequent drawing-office experience. Age: 30/35 
years. Salary:  £1200/£1400 per annum, plus 
approximately 20 per cent. cost-of-living allowance. 
—Apply in writing : The Semten Samper 
Purchasing Co., Ltd., Rex House, 38, King William 
Street, London, E.C.4. E5030 a 
W. H. A. ROBERTSON AND CO., LTD., of 
Bedford, require EDUCATION OFFICER, to 
develop and operate Apprentice Training Scheme for 
i ticeships. Personality 
an engineering id indispensable.— 
hr aay we write to the Managing Director, — 
orks, Bedford. E5063 a 
SALESMAN, with good works’ connections in 
engi i ucts, preferably car owner, should 
contact small engineers’ merchants, who wish to 
start fresh department. Profit-sharing basis. All 
— treated in strict confidence.—BOX No. E1590, 
= Engineer.” A 











SENIOR AND JUNIOR 
DRAUGHTSMEN 
We require Senior and Junior Draughtsmen 
for interesting mechanical-electrical work in our 
modern drawing-office. We are an old-estab- 
lished family concern. Our staff work a 5-day 
week in pleasant conditions, have a good canteen 
and a non-contributory pension scheme.—Send 
full particulars, including salary requirements, 
to — 
The Personnel Beane, 
GEORGE ELLISON, LTD., 


Perry Barr, 
Birmingham, 22s. 
E1588 a 


SENIOR DESIGNERS.—Applications are invited 
from Senior Designers, experienced all in types of 
electric cranes, for important work in connection 
with steel works development schemes. Salaries will 
be commensurate with responsibilities, and only men 
of sd structural and mechanical training are 
required.—Write, giving details of “7. experience 
and salary required, to the General Manager, The 
Wellman Smith Owen i ng Corporation, 
Ltd., Darlaston, South Staffs. E9949 a 
SENIOR DESIGN AND DEVELOPMENT 
ENGINEER required, to lead small team of Engi- 
neers working on design and development of Liquid 
Fuel Combustion Equipment and Heat Exchangers 
for industrial use. Previous experience in one of these 
fields desirable but a good knowledge of fundamentals 
of Fluid Dynamics and Heat Transfer essential. 
pb or equivalent is necessary and candidates 

be about 25-35 years of age.—Apply, Tech- 
nical Manager, White's Marine Engineering Co., 
Ltd., Hebburna on Tyne. E5047 a 


SENIOR DRAUGHTSMAN with design experi- 
ence in mechanical handling plant and steel struc- 
tures and preferably blast furnace and foundry 
plants. Superannuated post.—Applications, which 
will be treated in confidence, should state age, 
technical qualifications and full details of previous 
experience in chronological order and be addressed 
to the Staffing Officer, The Stanton Ironworks 
Company Limited, Near Nottingham. E5046 a 


SENIOR ENGINEER for TECHNICAL Sales 
Dept., required by CENTRALUBE, LTD., Park 
Royal Road, N.W.10. Excellent prospects in rapidly 
expanding concern for sound engineer Prepared to 
work Knowledge of heavy engineering, lubri- 
cation or German an oy but not essential.— 
G@onfidentia! replies, stating full particulars, salary 
age, to Managing Director, or ‘phone ELGar 
3751. E1587 a 


STRUCTURAL DETAILING DRAUGHTS.- 
MEN.—Metal Constructions, Ltd., Brickfields Road, 
Worcester, require men i in all classes of 
stecl-framed building, conveyor structures, hoppers, 
bunkers and constructional steelwork. Salary scale 
of £750/ £850, excellent non-contributory pension and 
life insurance scheme, also assistance with housing.— 
Write, stating age, experience and full details, to this 
ex ing company, which has a modern drawing- 
re) in pleasant surroundings. ES986 a 


SUPERVISOR - for 
Control on large Engineering 


g 


THE ENGINEER 


SITUATIONS VACANT 


TECHNICAL ASSISTANT to General Works 
Manager required, O.N.C. standard, for liaison 
duties with production departments. Salary accord- 
ing to experi } superannuated position.—Appli- 
cations, treated in strict confidence, stating expe- 
rience and salary required, to the . 
Kenwood Manufacturing Co., Ltd., Old Woking, 
Surrey. E1584 a 





TECHNICAL SALES ENGINEER, A.M.I. 
Mech.E., and/or B.Sc. Degree, is sought by leading 
company in Combustion and Heat Exchanger fields. 
The successful candidate will be uired to operate 
from the Liverpool area and carry full responsibility 
for developing sales in this area. He must be a man 
with initiative, enthusiasm and his ability to negotiate 
at all levels will enable him to develop new markets. 
The ferred age range is 28-35. Apply.—BOX 
No. E9857, “ The Engineer.” a 


TYRE DEVELOPMENT ENGINEER 
NORTH BRITISH RUBBER and USS. 
RUBBER OF AMERICA are engaged in a 
multi-million pound expansion programme and 
require the services of a Tyre Development Engi- 
neer for their Tyre Factory at Castle Mills, Edin- 
burgh. Candidates should possess an Engineer- 
ing Degree, be well qualified and have had at 
least five years’ experience in tyre development 
i ing or related problems. Salary will be 
attractive and in line with the responsibilities of 
the appointment. Company benefits include a 
contributory superannuation scheme and free 
life assurance.—Applications, marked T.D.E., 
giving full details of qualifications, experience 
and age, should be addressed to Industrial 
Relations Division, The North British Rubber 
Company, Limited, P.O. Box No. 47, Castle 
Mills, Edinburgh. 


E5079 a 
VACANCIES in South-West d for SENIOR 
DESIGN-DRAUGHTSMEN, echanical and 


Structural, with checking experience. Pension 
The Hagineer conditions —BOX No. E9885, 
“ The i Ld A 
YOUNG ENGINEER, qualified, with practical 
earth-moving experience, required to assist Excava- 
tion Manager with a view to taking over responsibility 
for large-scale bulk earth moving with modern equip- 
ment. Give fullest details training, experience, salary. 
~—BOX No. E5080, “* The Engineer.” A 


YOUNG MEN, aged up to 28, with H.N.C. or 
equivalent in Mechanical Engineering, required by 
large Midlands steel works to train for progressive 
_— as Assistants to Mill Shift Managers. 

xpansion scheme in progress offers excellent oppor- 
tunities for selected applicants. Staff position, pen- 
sion and free life assurance scheme, &c. Write, 
giving full particulars of age, qualifications and expe- 
rience.—BOX No. E5081, “ The Engineer.” A 








Reed 
ta 


REED PAPER GROUP 


have a vacancy for a 


TECHNICAL 
ASSISTANT 


to the 


CHIEF ENGINEER 


at the London Paper Mills, 
Dartford, Kent 


He will be concerned with development 
work in all departments of the mill. This 
post offers an excellent career opening for a 
man between the age of 25 and 40, who must 
possess Higher National Certificate or equi- 
valent qualification. He should have com- 
pleted an apprenticeship course, together 
with at least two years’ drawing-office work 
and two years’ experience in the shops. Ex- 
perience in the paper trade would, of course, 
be desirable, but not essential. 


Non-contributory pension and a scheme 
for house purchase are offered, together with 
a good salary and excellent prospects. 


Apply, stating age, experience and salary 
required, to the 
Personnel Officer, 
GROUP PERSONNEL DIVISION, 


ALBERT E. REED & CO. LTD., 
Larkfield, Nr. Maidstone, Kent, 


quoting ref. TA/07. 
ESO71 « 
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ENGLISH ELECTRIC CO. LTD., 
WHETSTONE, LEICESTER, 


require 


STANDARDS ROOM INSPECTOR 


Must be conversant in the use of all types of measuring and 
Good technical background to Higher 
National Certificate standard is required for work on a wide 
range of components from Atomic Power to Steam and Gas 
Men aged between 30 and 45 are invited to apply 
to Dept. C.P.S. 336-7, Strand, W.C.2., quoting Ref. ER 1894G. 


testing equipment. 


Turbines. 


{NUNN NENT 


PIPING 










Jan. 31, 1958 





E5066 a 


DESIGNER / DRAUGHTSMEN 


Kellogg's design capacity increased substantially in 1956 compared with 1955. In 
1957 it was more than double that of 1955. This indicates that we offer the oil and 
chemical industries something to account for these increases in the volume of our 
work and in the size of our staff to handle it. That “ something "’ is greater process 
know-how, more solid design experience, speed and efficiency, and a record of 
achievement in our business of which we are proud. If you are qualified, you can 
join our team. Our knowledge and our high standards of engineering work will 


then help in your own development ! 


Our Piping Designer/Draughtsmen are of a high standard and we therefore can 


consider only men of equal calibre. 


Our permanent Staff benefit from above average salaries, liberal personnel benefits, 
good working conditions, excellent Social Club, etc. 
If you qualify and are interested you are invited to write to, or telephone, the 


Personnel Manager, 


quoting reference No. 123/G. 


eee nn 


ENGINEERS FOR MANAGEMENT 


Applications are invited from men aged 30-35, with either 
a Mechanical Engineering Degree or A.M.1.Mech.E., who 
may wish to leave (or who have already left) the purely 
technical field to enter that of management. 

The main qualities sought in candidates are adaptability, 
a keen brain and the ability to organise and weld groups 
of technicians, shop supervisors and operators into a highly 


efficient team. 





LONDON, W.1. 


INTERNATIONAL 7-10 CHANDOS STREET, 
CORPORATION 


Telephone : MUSeum 40/0. 


If you think this may be the opportunity you are seeking, 
do not let possible housing problems deter you. 


Applications, which will be treated in confidence, should 
state all the facts which you would wish to know if you had 
to make a selection at the receiving end. 

Please write to (Mr.) J. E. Glendenning c/o 


MICHELIN TYRE CO. LTD., 
STOKE-ON-TRENT 


quoting reference TS.2/E. 
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ES059 a 


E9849 a 
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ENGLISH ELECTRIC 
ATOMIC POWER STATIONS 


SENIOR COMMISSIONING ENGINEERS 


Responsible engineering appointments are to be made by “ENGLISH 
ELECTRIC” for the commissioning of nuclear power stations. From amongst 
the applicants we expect to fill the positions of Chief and Deputy Chief 


Commissioning Engineer. 


Appropriately qualified engineers with considerable experience of modern 
large thermal power stations, at home or abroad, in positions such as Station 
Superintendent, Operations or Efficiency Engineers, &c., are asked to write in 
confidence to Dept. C.P.S., 336/7 Strand, W.C.2. quoting Ref. E 1897K. 





ESO16 a 
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DRAUGHTSMEN 


Excellent opportunities are offered 
to Design and Detail Draughtsmen. 
Experience of Turbo machinery, 
though not essential, will be a deci- 
ded advantage. The work is on new 
projects in rapidly expanding 
Organisation based on Tyneside. 
Commencing salaries will be good. 
Pension and Life Assurance Schemes 
are in Operation. Prospects are 
excellent. Interviews can be arran- 
ged at mutually convenient times 
and places. Replies, which will be 
treated in strict confidence, should 
be addressed to Box. No. E5001, 


“ The Engineer.” 








ENGINEERS 


who are or have been employed by Industrial 
Consultants or have had equivalent produc- 
tion experience involving production plan- 
ning and control and work study and who 
possess a University Degree, are invited to 
apply for a position on the Senior Production 
Staff of a well-known Engineering Company 
in the Midlands. The salary offered will be 
commensurate with the qualifications of the 
candidate, but will be of the order of £1500 
to £2250 per annum. Age 27-35. There is 
an excellent contributory superannuation 
scheme and the successful candidate will 
have the opportunity to rise to the higher 
Management of the Company within a few 
years. 

All applications will be treated in the 
strictest of confidence and should state age 
and include a brief description of the appli- 
cant’s qualifications and experience. 

BOX No. E5034, “ The Engineer.”’ A 

















CB) 


CONSTRUCTORS JOHN BROWN 
LIMITED 


require at their new Research and Develop- 
ment Laboratories in Leatherhead 


AN EXPERIENCED 


AUTOMATIC CONTROL 
ENGINEER 


to take charge of a section dealing with the 
application of automatic control to chemical 
processes. Candidates should have a first- 
class Degree in an appropriate subject and 
industrial experience in automatic control, 
preferably in the process industries. The man 
sought should be between 30 and 40, and 
should have abilities which will cake him to 
the top of his profession. The salary will be 
such as to make the job attractive to a 
suitable applicant. 





ALSO REQUIRED ARE 


CHEMICAL ENGINEERS 


aged 25-35, with good industrial experience, 
to work in the Chemical Engineering 
section at the development station. 


Please write or telephone to the Research 
Manoger 


CONSTRUCTORS JOHN BROWN 


LIMITED 
Road, Leatherhead, Surrey 
Tel: Leatherhead 4400 


Kingston 


Please quote Ref. E. 960! 
E5036 a 
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SITUATIONS WANTED 


CHARTERED MECHANICAL ENGINEER 
GS, A.M.L.Mech.E., A.M.B.I.M., M.LPlant.E., 
F.B., &c. Experience maintenance process 
machines, power plant, all services, present position 
10 years’ Charge Engineerin . 200 
all trades, including building ign, factory layout 
and reconstruction. Present salary £2600. Seeks 
change where —— and A. can, be ae 
utilised.—BOX No. E1565, “‘ The Engineer.” 
DESIGNER (31), experienced in gear and eines 
cutter design, production techniques, tech. sales, jig 
and tool, vehicle transmissions ; 10 yrs. workshops, 
seeks responsible position in this field, S.W. London 
area.— BOX No. E1586, “* The Engineer.” i 
tortie MANAGE R.—A.M.I.Mech.E., 





fe ta end 
oun experience, 
record on relations. Present salary £3000, 
change to where experience on precision work po 
be rhe easinee” more important.—BOX No. — 


MECHANICAL ENGINEER (25), eee 
Degree, Cambridge, wide interests, travelled, 
approaching end of stultifying graduate apprentice- 
ship, would me suggestions for really interesting 
“ out of the rut ” job, preferably South of England or 
abroad (present, salary £1000).—BOX No. a 
“ The Engineer.” 





A CHIEF MECHANICAL 
ENGINEER 


with exceptional railway, indust- 
rial and commercial connections 


at home and _ abroad will 
shortly be free to accept a post 
as Sales Manager or London and 
Overseas Representative of a Pro- 
duction Organisation needing the 
services of a really first-class, 
experienced man. Reply to BOX 


No. E5020, “* The Engineer.” 














PATENTS 


THE PROPRIETOR of British Patent No. 719,939, 
entitled “‘ MATERIAL SEPARATING APPARA- 
TUS,” offers same for Licence or otherwise to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carliberg, 14E, Jackson Bivd., 

Chicago 4, Illinois, U.S.A. E9960 H 

THE PROPRIETOR of British Patent No. 720,038, 
entitled “‘A DIVISIONAL FEEDER FOR LUB- 
RICATING SYSTEMS,” offers same for Licence 
or otherwise, to ensure practical working in Great 
Britain.—Inquiries to Singer, Stern and Carlberg, 
14E, Jackson Bivd., Chicago, 4, Illinois, a 











In 





| FOR HIRE | 


LATTICE STEEL Erection Masts (light and 

heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). Eli2 «x 


| BUSINESSES and PREMISES | 


FINSBURY SQUARE (off).—New Commercial 
and Industrial Building. Area about 20,000 sq. ft. 
on Ground, t and Four Upper Floors. 
Two main entrances. Loading Dock. Passenger/ 
Goods Lift. Central Heating. Floor loading 
200 Ib. per sq. ft. Rent £9000 p.a. exclusive. é 

21 Fer mmediate Possession. Sole Agents. 
CHAMBERLAIN & WILLOWS, 23, mao, 
E.C.2. (MET 8001.) E98it 1 














BUSINESS OPPORTUNITIES 


“CAN ENGINEERS ADVERTISE ?”—A 
recently published treatise, under this title, tries to 
give some of the answers.—Copy sent free on appli- 
cation to C. H. W. Roles and Associates, Ltd., 42, 
St. James’s Place, London, S.W.1, or Tel. HYDe Park 
2667. E5018 o 
CAPACITY AVAILABLE for any suitable product 
on basis of licence agreement, royalty, or sub-contract. 
Reputable firm structural engineers, with extensive 
welding equipment and mass production facilities. 
Flexible outlook and full co-operation. Brief details 
in strict confidence.—BOX No. EISS1, “ The 
Engineer.” ° 

HIGHLY REPUTABLE ENGINEERING FIRM, 
old established, and contractors to H.M. Govern- 
ment, have capacity available for, preferably, com- 
plete Manufacture of Additional Line, or, alterna- 
tively, Sub-Contract Work involving Grey Iron 
Castings up to | ton weight. Own pattern, foundry, 
machining and assembly shops. Manufacture under 
licence or royalty considered.—BOX No. E1591, 
“ The Engineer.” ° 
PATENT AGENT OR INVENTOR.—We are a 
highly reputed tee Engineering and Welding 
concern with personnel and equipment 
to deal with suitab! item having good potential 
market. Prepared to review any specification 
offering repetition manufacture, ee in steel 
material but other materials satals comaidened ‘echnical 
and sales assistance available. Write in frst instance 
with brief details. —BOX No. E1534, “ The Engi- 
neer.”” ° 


| AGENCIES | 


A MEDIUM-SIZED ENGINEERING 
SUBSIDIARY of a large industrial group has 
considerable precision machining capacity avail- 
able and wishes to appoint AGENTS with estab- 
lished connections among engineering concerns. 

Applications are invited from those fulfilling 











the above conditions. 
BOX No. E1531, “ The Engineer.” 





MECHANICAL ENGINEER, leaving to reside 
in Nairobi, Kenya, prepared to act as Agent, Repre- 
sentative or Supervise Plant Erections. —BOX "No. 
E1563, ‘“‘ The Engineer.” 





MISCELLANEOUS 











ADVERTISER wishes to get in touch with engineer 
familiar with flying bomb engines.—BOX No. E1592, 
“ The Engineer.” ! 
TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S.E.1. E608 1 





SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. ap Cinsoce 
—Recupero, Ltd., 66, South "Harrow i 
Harrow, Middlesex (Phone, Byron 1178). ES7S mw 
CASTINGS in Mechanite Process Cast Iron can be 
undertaken by a well-known engine company in the 
Manchester Area, who have Spare Capacity due to 
improved efficiency. 

Castings large or smafi. Castings in Brass or 
Aluminium can also be supplied. 

Inquiries to BOX No. E1s42, “ The Engineer.” mw 














E.M.c. ENGINEERING CO. 
(LONDON) LTD. 


SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 


PRECISION “See ae age 
Centre Lai 


a 
Drilling, Tapping, yt ip iatures 
Press Toe kK A.LD. and tDeand Ak —— 





IRON 


THREE MILES EAST OF MANCHESTER 
TO BE LET ON LEASE 


FOUNDRY 





@ Five o/h electric cranes 


® Magnetic loading 
PRINCIPALS ONLY 





SITE AREA: 2°36 acres approx. 
COVERED ACCOMMODATION: 64,700sq. ft. approx. 


WITH SUBSTANTIAL EQUIPMENT INCLUDING 
@ Five oil fired core ovens 
© Four cupolas (cach six tons capacity) © Sand treatment plant 


® Mechanical weighing &charging ® Shot blasting plant 
® Rail siding facilities available 


MAY APPLY FOR FURTHER DETAILS TO BOX NO. E 9924, “THE ENGINEER.” 
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SUB-CONTRACTING 


KELLERING and Profile Milling in metals. 
Send us your ode, BR Rd 
masters. COS Se O. ae, oe We are die 
the trade.—AR 


copiers 0 MYTAGE BROS. 
NOTTINGLEY), Ltd, 





The Foundry, Knotting- 
. Yorkshire (Tel.: Knottingley 2743/4). E948 mw 
MIDLANDS Bae a OFFICE,  aoneeign € = 


medium-size —* equipment, 
Capacity for eed stactore Prototype 
Production Capacity also available.—BOX 
E1476, “ The Engineer.” 


PRECISION ENGINEERS.—Personal service ine 
prototypes, ep ne machined parts and — 
ments. Desi; tg ny A.LD. 
Approved.— Smyth and Partners, Ltd., 
Vineyard Walk, "Clerkenwell, E.C.1 (Phone. TER- 
minus 5113/4). E650 mw 


THE SPECIALISGT FOUNDRY 





The Specialist Foundry 

for 
BLACKHEART MALLEABLE 
IRON CASTINGS 
HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 

s 

Manufacturers of the 


‘PULMAC’ 


PULVERISING MILLS 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60& 152 poe6 sew 














MACHINERY Etc. WANTED 


WANTED, Machines of all Types. 
CASH PAID. 

Norman E. Potts (B’ham), Ltd., 130, M Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, 08 6 


23 
SECOND-HAND 5&.S. AND 5&.C. LATHE to 
swing 48in. dia. and admit 6ft.-8ft. between centres, 
anes Ay ee cycles supply.—BOX - 


URGENTLY /ANTED, 6-ton Stothert and Pitt 
details. — 























Portal Cranes. Ful BOX No. E5044, 
“ The Engineer.” F 
| FOR SALE | 
LOCOMOTIVES FOR yo recent large 
| aeteren enables us to offer the following range of 
motives. Co rd mes sapere available 
on application.-— Bridgend 
Glamorgan (Telephone, capone, Eeiteed 131 ru _ 
Bore Type 
and and When  pres- Net 
Item stroke make built sure weight, 
p.s.i. tons 
1 144x224 040 a 160 2 
Hawthorn 
Leslie 
2 14x22 040 — 160 22 
Barclay 
3 14x22 040 — 160 22 
Barclay 
4 14x22 040 — 160 22 
Barclay 
5 14x22 040 _ 160 22 
Barclay 
6 14x22 040 1935 160 22 
Barclay 
7 17x% 040 1934 10 % 
8 17x24 bab 1940 160 % 
9 17x rd 1941 160 3% 
10 17x2% a 1941 1600 36 
q 
11 =6i7xK2% bab 1944 160 % 
a 
12 18x26 oot 1950 180 404 
Bagnall! 
E986 o 
AIR RECEIVERS 
be ye ne 


30ft. horizontal ri >. x 
ge gs lift. 10in. horizon veted, 550 Ib, 
Four aft. diam. by 12ft. vertical, 100 Ib. w.p. 


GEORGE COHEN, 


woop. LANE LONDON, wW. 12 

Te: Sao + and 

ST. GLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E204 a 

UNUSED 32FT. BY IIN. PLATE 8 

bs on een 


bending, Top roll 32in. dia., t 
dia., 7 ya fos 40.83, sorew down, Weigh 


VA UGHAN Hal Ton, Two-Mat 
‘on, Two-Motor, otor, Single-Girder, 
3/80 A.C., span 20ft., nis 
20ft., hook to floor. 
Price, 


gC 


B1593. a 
Classified Advts. continued on page 116 





rp. “ hoist 30 f.p.m., 
3, just dismantled. 


ex works. — View, 
Limited, Blackburn, 








ePID BT MAN RR ME Peas BM ae 
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FOR SALE 





WESTON Model 400/100 Double-Sided Friction 
Screw Press. of steel plate construction, pressure 

about 120 tons, maximum stroke Ilin., diameter 

of screw 64in., maximum daylight, ram up, | lin., 

bed Pre 9/16in. by 18in., motor drive 
380/420/3/50. Weight about 5 tons. 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 

din. mild steel ; diameter of rollers: top, 

9tin.; bottom, Thin. ; ; drop end bearing for re- 

moval of completed cylinders, support rollers to 

bottom rolls, reduction gearbox drive to bottom 

rolis with multi-disc slipping clutches, motorised 
t to top roller. 

SEDGWICK Power Plate Bending and Folding 
Machine, with swing-out end frame, arranged 
motor drive for 400/3/50, capacity 6ft. by tin. on 
full length or 2ft. Bin. by 3/16in. on short length ; 
<a fitted with 17 segmental top blades 4in. 

by 5 


ie cce 

Motorised Worm Geared Precision Guillotine, under- 
crank type, capacity 8ft. wide by din. thick mild 
steel, gap in open ends 64in., arranged motor drive 
400/440/3/50, cam-operated automatic hold-down 
and a!l gauges. Weight about 64 tons. 

NEW a Model AS2050 by 8 All-Steel, 
motorised Hydraulic Guillotine, open-ended type, 
with tilting — enabling bevel cuts to be made 
from 0 deg. to 30 deg., capacity 6ft. 6}in. by 5/16in. 
thick, drive to hydraulic pump from electric motor 
for 400/3/50. All gauges. 

JOHN wey Style SCG, No. 8 Double-Geared, 
Double-Sided Press, with cast steel body ; pressure 
exerted y 406 tons, stroke 8in., between 
uprights 26in., bed 24in. by 26in., arranged motor 
drive. Weight about 10 tons. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 
And at 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 
Telephone : Central 7606-8 E209 G 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 

Enquiries from the Specialists :— 

REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 

Tel.: Woolwich 7611 (6 lines). 


600 


COMPRESSOR SETS 

123 ¢.f.m. REAVELL, 4000 p.s.i., with 95 h.p. W. H. 
Allen 220-volt D.C. motor. 

120 c.f.m. G. and J. WEIR, 400,000 p.s.i., with 95 h.p. 
motor, 400/440/3/50. 

Two 100 c..m. BELLISS and MORCOM, 3600 
p.s.i., with 58 h.p. L.D.C. motors, 400/3/50. 

Two 40 cfm. REAVELL 3500 p.s.i., with 45 h.p. 
E.E.C. motors, 400/440/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


E9967 G 








Tel.: Pudsey 2241. E203 G 
METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 


400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 
Motor and gearbox available separately if required. 
JOHN CASHMORE, LTD., 
Newport, Mon. 


Tel.: Newport 66941 (6 lines). 
E991 o 





NORMAN E. POTTS 
(B’HAM), LTD. 
U.L.R.O. 16in. by 30ft. B.C. S.S. and S.C. LATHE, 
bed in 2 sections. 


LOUDON 2ift. 6in. by 6ft. 6in. Planing Machine 
—_ Column with 3 toolboxes and cashire 
or drive. New 1937. 
VEATHERLEY Oilgear Cyclematic Broach, 
Model XM. 80, 30in. stroke. As new. 


NORMAN E. POTTS (B’HAM), LTD. 
130, MOSELEY ROAD. BIRMINGHAM, 12 
SYI8 G 





SCRIVEN BAR BREAKING MACHINE 
Single ended, doubie acting, to break billets 6in. 
square, 40 tons tensile, motorised with starter 
for 400/3/50.—Details and location from 
RORMAS, LTD., Pepper Road, —-. 10. 





Tel.: 77779. 992 G6 
2 GAS ge atetreang A er Smith Owen 
galusha, 10ft. 000 cubic feet per 


diameter, 1 hour 
each. with bunkers, elevators, &c. All 
in good condition BOX No. E1513, “The Engi- 
meer.” 


. 


THE ENGINEER 


FOR SALE 





FRED WATKINS (BOILERS), LTD. 
STEAM BOILERS.—Cochran Vertical (New), 
8ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 
AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
a oe. ft.; Broomwade 300, 200 and 

cu. ft.; 


motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib; 84-ton Ransomes 
Diesel-Electric, 1948 ; ‘a Coles Diesel-Electric ; 
3-ton Jones Super 40 (3); Neals 2-ton Diesel, 
20ft. jibs (2); Derrick, 5-ton Butters Electric 
travelling type, 90ft. jib ; 5-ton Wilson Electric, 


7O0ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco., 18-ton Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 5S-ton 


5-ton Cowans Sheldon, 5Oft. 

jib "S-ton Grafton, 38ft. jib; E.O.T., 10-ton 

Vaughan, un , 40-60ft. span ; 5S-ton ‘Hender- 
son, 24ft. 74in. span, 1946 ; S-ton King, 29ft. 3in. 
span ; 2-ton Morris, 18ft, span ; 2-ton Smith, 
34ft. span. 

RAILWAY MATERIAL.—Ruston 80/88 h.p. Diesel 
Loco., electric start, flameproof ; Peckett 14in. by 
22in. and 7in. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, locos., &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised new 
60,000ft., black new; SO0O00ft., 8in. seamless ; 
a 12in. seamless ; SOOft., 14in. seamless ; 

400ft., 18in. riveted ; 280ft., 31in. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 5O0ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged : 
216ft., 48in. riveted ; 216ft., Sin. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Ganmetd, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Pilate Bending Rolls, 


Smith, 5Oft. jib ; 


14ft. by #in.; Robertson Straightening Rolls, 
8ft. 6in. by din. ; ry Bending Rolls, 7ft. by 4in.; 
Tan; 300-ton Hydraulic Horizontal Straighten- 


ing Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 


"Phone : Coleford 2271/2. E366 G 








60in. LANG BORING AND FACING 
LATHE 


10in. between centres. 

Sliding bed. 

12 spindle speeds 2:7-330 r.p.m. 

Pedestal type tool holder and compound slide 
rest on separate bed mounted in front of 
machine. 

6tin. hollow spindle. 

Power feeds and rapids to all movements 

4 face plate chucks. 

Approximately 4 years old. 

Weight 17 tons. 


DIMCO (GT. BRITAIN), LIMITED, 
415-417, OXFORD STREET, 


DON, 
Tel.: Mayfair 1585. E988 G 





ELECTRIC PORTAL WHARF 
CRANE 


Capacity 35 tons at 60ft. radius. Lift 70ft. above 
and 30ft. below rail level. Gauge of portal 40ft., 
admitting 3 lines of standard ad ay track. Equipped 
with automatic tipping cradle to carry standard 

Electrics 400—-3-50, with 

and tipping 

condition. 

LTD. 


35-TON 


16-ton railway wagon. 

Ward-Leonard Generator for liftin 

gear. Built 1945. Perfect order an 

REED BROTHERS (ENGINEERING), 
Replant Works, 

Woolwich Industrial Estate, London, S.E.18. 

Telephone : Woolwich 7611/6. 

E5068 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON CAEL WALD LTD., 
Cuba Street, Millwall, ' ‘ee E.1 


East 1 
E629 G 





ONE 4COLUMN UPSTROKE PRESS, main 
ram 18in. dia., strokes 15in., maximum daylight 
244in., working daylight 194in., columns 5Stin. dia., 
column centres 2ft. 4in. by Ift. Ilin. Complete with 
Towler pumps and control valves, oil tanks, &c., 
with 10 h.p., 420 volt, 3 phase motor and switch; 
Pressures 1400 Ib. sq. in. and 150 Ib. sq. in. am 
speeds, approach 13 inches/min. at 150 Ib. sq. in 
pressing 10 inches/min. at 1400 Ib. sq. in. May be 
inspected by appointment, London area.—BOX 672, 
c/o Walter Judd, Ltd., 47, Gresham Street, E.C.2. 
E9957 G 
LIFTING MAGNETS by Igranic for sale, designed 
to lift 45,000 Ib. of steel coils, 72in. dia. by 24in. 
bore, wered by 440V. dc.—BOX No. "E5037, 
“The Engineer.” é 


FOR SALE 


S00 


READY FOR DESPATCH 

TWO NEW 970kW., 11,000/3/50, HARLAND & 
WOLFF Diesel-driven Alternator Sets, direct- 
coupled at 333 r.p.m., engine 1400 h.p., vertical, 
6-cylinder, 4-stroke, makers type 640SB, with all 
standard ancillaries, starting equipment. Alterna- 
tor is totally enclosed with ventilating ducts and 
connected to water cooler. Switchboard including 
exciter control with automatic voltage regulator. 
Alternators can be reconnected for other h.t. 
voltages. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


MED 


HIGH CLASS 
HORIZONTAL BORERS 
AVAILABLE FROM STOCK 

KEARNS “S” Collet Chuck Type, motor drive, 
table size 22in. by 16in. long, table traverse 24in., 
cross traverse 12in., vert. adjustment of spindle 
12in., 6 spindle speeds, 65-500 r.p.m 

GIDDINGS & LEWIS 25RT Traversing Spindle, 
spindle dia. 24in., spindle travel 274in., max 
distance spindle to table 28in., table size 24in. by 
oon max. distance spindle nose to outer stay 

, Speed range 15-400 r.p.m. 

RICHARDS HB2. Traversing Spindle, spindle 
dia. 2jin., spindle travel 24in., max. distance 
spindle to table 34in., max. distance spindle nose 
to outer stay, 6ft. 6in., table size 39in. by 30in., 
or range 16-400 r.p.m. 

RICHARDS HB2A, traversing spindle, spindle dia. 
3in., spindle travel 24in., max. distance spindle to 
table 34in., max. distance spindle nose to outer 
Stay 84in., table size 48in. by 30in., speed range 


r.p.m. 
RICHARDS PRT.2N, with traversing spindle, con- 
tinuous feed facing head, spindle dia. 3in., facing 
capacity 30in., vertical travel of spindle head 6ft., 
cross traverse of table 6ft., main table 7ft. by 
3ft. 2in., top table 3ft. 2in. square, distance spindle 
to outer stay 7ft. 6in., H.P. motor 10 
SCHARMANN HBSF3 Table type, motor drive, 
with travelling spindle, continuous feed facing head, 
spindle dia 4in., facing cap. 39#in., working surface 
of table 47}in. by 55in., max. distance spindle nose 
to outer stay 102in., 24 spindle speeds from 4°7- 


960 oa. 

PEARN-RICHARDS No, 4, Standard type, facing 
head only, max. facing capacity 48in., top table 
size 36in. by 36in., speed range 1: 5—160 r.p.m. 

WETZEL Bi10, motor drive, traversing spindle, 
continuous feed facing head, spindle dia. 4% in., 
rotating table 47in. by 5Sin., max. distance spindle 
to outer stay 1-18in., spindle speeds 5—S00 r.p.m. 

Full details on any of the above on request to : 


SOAG MACHINE TOOLS LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 7201. 

*Grams : “ Sotoolsag,”’ London, S.E.11. 

E212 G 





E205 G 








NEW MARTIN 13jin. centre x 19ft 


PRECISION GAP BED S.S. AND 
S.C. LATHE 


admit 13ft. lin. between centres; 24in. hollow 
spindle ; swing 364in. x 10jin. in gap ; quick- 
Metric and 


change gearbox for Whitworth, 
Module threads ; 12 spindle speeds from 16 to 
750 r.p.m. Complete with maker's operating 
manual and test certificate 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681. 
E5060 G 





PIPES, 7IN. BORE, CAST IRON STANTON, 
in new condition, complete with coupling rings, 
480 lengths 12ft. at £23 ton for substantial lots.— 
Inspection.—TODD BROS. (St. Helens and Widnes), 
Ltd., Second-hand Dept., Sutton Oak, St. Helens. 
"Phone : St. Helens 7358. E5048 G 


sO H.P. oon —— FOR SALE.—0-+0, 
standard SASS ng order. Post-war machine. 
28 tons.— No. E9786, “ The Engineer.” G 


600 
SPECIAL OFFER 


5-ton capacity 
OVERHEAD —_ 
CRAN 


for Ng control by 

Vaughan, fitted with Vestac control, 

pplied new in 1948. Span 

sift 2hin., height of lift 21ft. gin.: 
electric supply 400/3/50. 

Price : £1200, ex Works Stan- 
ningley, subject to inspection and 
acceptance. 

GEORGE COHEN 
SONS AND COMPANY, 
LIMITED, 

WOOD LANE, LONDON, W.12. 
*Phone : Shepherds Bush 2070. 


STANNINGLEY, Nr. LEEDS. 
*Phone : Pudsey 2241. £2016 








Jan. 31, 1958 


FOR SALE 





NEW “MITCHELL” 
S.S. & S.C. 
LATHE, 
Gap Bed 10}in. H.C. 
by 9ft. Sin. B.C. 


Price £1,549 


Delivery immmediately. 
Ex-Stock London.— 
WELLING & WELLING, L1tp., 
4, Victoria Street, 
London, S.W.1. 
Telephone: ABBey 2341 

E990 G 











THE 


G00 


GROUP 
RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
KL.22 " 2 tons 
KL.40 - 3 tons 
KL.44 bs 4 tons 


After-sales service with all jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE, LONDON, W.1!2 
Telephone: SHEPHERDS BUSH 2070 
E5022 a 














| FOR SALE | 


HORIZONTAL DRILLING 
& TAPPING MACHINE 


Asquith RG 2 Type. 





2” Spindle having 


5’0* vertical and 8’0” horizontal traverse. 
Motor suitable for 400/440 volts. 3 


50 cycles. Work table 66” x 
3’6” x 2'0” high. 


phase. 


Purchased new March, 1955. 
Seldom used owing to cancelled contract. 


PRICE £2000 
The North British Steel Foundry Ltd. 
Bathgate West Lothian 
Phone: Bathgate 393-5. 
E5069 G 




















BUSTLED? 





THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








1958 
FOR SALE 


ML 


HIGH CLASS 


MILLING MACHINES 
IN STOCK 


VERTICAL 


IL CINCINNATI Sliding and Swivelling Head, 
table size 444in. by 10}in., capacity 22in. by 
14in. by 10in. 

No. 2 CINCINNATI, 
table size 52}in. by 


Jan. 31, 





medium speed, dial type, 
D 12}in., capacity 28in. by 
12in. by 13in. 


V3 MASERATI, new, high speed dial sliding 
and swivelling head, multi-motor drive, rapid 
power traverse in al! directions by separate motor, 
table working surface 59in. by 13in., capacity 
354in. by Ilin. by 18}in., 20 spindle speeds, 
18-2000 r.p.m., spindle motor 10 h.p. 

No. 3 CINCINNATI, high speed, dial type, table 
-— 582in. by 15Sin., capacity 34in. by 16in. by 


No. ‘4 “CINCINNATI, 
size 78}in. by 16in., 


16in 

47 Vv. HERBERT, Kneeless type, multi-motor 
drive, table 72in. by 17in., capacity 48in. by 16in. 
maximum distance table top to spindle nose 23in., 
16 spindle speeds from 21 to 750 r.p.m. 

CVM2S5 KENDALL & GENT (Kneeless), circular 
table type, table diameter 30in., capacity 30in. 
by 26in. by 32in. 


high speed, dial type, table 
capacity 42in. by I6in. by 


28-60 CINCINNATI Vertical Hydro-Tel., fixed 
height bed, single power control lever, stepless 
feed regulation, rapid power traverse, table 


working surface 83in. by 28in., capacity 60in. 


by 30in., vertical I4in., 16 spindle speeds from 
§2-1300 r. p.m. 
PLAIN HORIZONTAL 
No. 2 CINCINNATI, medium speed, dial type, 


table working surface 48 #in. by 12in., capacity 
28in. by 10in. by 19in. 

No. 3 CINCINNATI, 
table working surface S58{in. by 
34in. by 12in. by 20in. 

No. 4 CINCINNATI, medium speed, dial type, 
table working surface 74}in. by I6in., capacity 
42in. by 14in. by 20in. 

No. 2B BROWN & SHARPE Standard Plain, 
table working surface S5ljin. by 11 in., capacity 
28in. by 10in. by 184in. 

VPF2 PEDERSEN, table working surface Slin. 
by 12in., capacity 32in. by 9in. by 18in. (new). 

28in. ARCHDALE General Purpose Model No. 
14537, motor drive, table working surface 49in. 


medium speed, dial type, 
15in., capacity 


by 13in., capacity 28in. by 8in. by IS4in., rapid 
power traverse. 
UNIVERSAL 
S2 CRAVEN, table size SSin. by 13in., capacity 
36in. by 10in. by 16in. 
2FU MASERATI, table size SSin. by 13in., capacity 
36in. by I lin. by 17in. 
IN PARKINSON, table size 46in. by 104in., capacity 
25in. by 9in. by 18in. 
PRODUCTION 
3/36 CINCINNATI Plain Hydromatic, table size 
S2jin. by 1Sin., travel 36in. 
4/48 CINCINNATI Plain Hydromatic, table size 
77hin. by 164in., travel 48in. 
VARIOUS 
KEYWAY MILLERS AND  KEYSEATERS 


ASQUITH H.K.1 Horizontal Duplex Head Key- 
way and Cotterway Milling Machine for key- 
ways up to 3jin. by 6in., table working surface 
38in. by Tin. 

ASQUITH Model H.K.5 Horizontal Duplex Head 
Keyway and Cotterway Milling Machine for 
keyways up to 3}in. by 1Sin., table working surface 
60in. by 104in. 

CARTER & WRIGHT No. 2 
seater and Vertical Miller, motor drive, 
keyway cut I}in. by 24in. 

CARTER & WRIGHT No. 0 Vertical Keyseater, 
motor drive, for keyways up to jin. wide by 9in. 
max. length 


INSPECTION INVITED 


We always have available late type Machine Tools 
of practically every description. Send us your 
enquiries. 


SOAG MACHINE TOOLS LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 7201. 

’Grams : Sotoolsag, London, S.E.11. 


E210 G 


SPECIAL OFFER 
NEW 20,000 c_f. 100 p.s.i.g., Electrically-driven 


Dual Feed Key- 
max. 





TURBO- COMPRESSOR SET by ANIEL 
ADAMSON, driven through Davey Brown 
reduction gearbox by Met.-Vick. motor, 4145 


b.h.p., 1500 r.p.m., 6600/6300/3/50, with control 


gear. 
AVAILABLE AT REDUCED PRICE. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, 
Tel.: Shepherds Bush 2070 ; 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


“W.12. 
and 


E200 Gc 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “‘ Romney ” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 


Road, Bexieyheath, Kent (Tel., Bexleyheath 305). 
E681 G 


FOR SALE, Ruston and Hornsby size 6VXC, Class 
V Oil Engine Generator, complete with Metropolitan- 
Vickers 135kW, 460V. D.C. generator, oil feed tank 
and tachometer. Offers considered.—_BOX No. 
E1577, “ The Engineer.” G 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








| FOR SALE | 


TW 


NEW ——, as CAPACITY “CLEAR 
SPACE ” PNEUMATIC POWER 
HAMMER, a 14in., ram pallet face Sjin. by 
4tin., anvil pallet face from floor 26in., dia. of ram 
7Thin., approx. 200 blows per minute, arranged for 
vee belt drive. 

MASSEY 7cwt. CAPACITY GUIDED TYPE 
PNEUMATIC POWER HAMMER, stroke 24in., 
ram pallet face 1lin. by 7in., anvil pallet face from 
floor 24in., overhang 194in., arranged for vee belt 
drive and complete with NEW motor and star 
delta starter suitable for 400/3/50. 

MASSEY DOVETAIL TYPE ANVIL BLOCK, 
very good condition, having had on “ig suitable 
for modern 15 cwt. friction drop sta 

FRASER MONO-RADIAL HYDRAULIC PUMP- 
ING SET, type 00F30DZ, 30 g.p.m. at 3300 p.s.i., 
direct coupled to Brush 75 h.p. slipring motor 
running at 720 r.p.m., wound suitable for 490/3/50, 
all mounted on common baseplate. 

HARLAND SINGLE-STAGE HORIZONTAL 
SPLIT CASING CENTRIFUGAL PUMPING 
SET, type SDA/12/14, 14in. suction and 12in. 
delivery branches, capacity 3500 g.p.m. against 
43ft. head, direct coupled to 70 h.p. Harland 
squirrel-cage motor and complete with floor 
mounting auto-transformer starter, wound suitable 
for 400/3/50. 

ALL THE ABOVE MACHINES AVAILABLE 
FOR IMMEDIATE DELIVERY FROM STOCK, 
SUBJECT TO REMAINING UNSOLD. 


THO® W. WARD LTD. 





ALBION WORKS - - - SHEFFIELD. 
*Phone : 26311. ‘Grams : “ Forward.” 
E216 G 





MOBILE CRANES FOR SALE 


One Rapier 84-ton Super, diesel/electric, fully slewing, 
jibs to SOft. 

One Rapier 84-ton Super, 
slewing. 

Two Rapier 6-ton standard petrol/electric, solid 
tyres, diesel conversion available. 

One Morris 5-ton amas solid tyres, diesel 
conversion availabl 

One Coles/Thornycroft 5-ton, 6x4 Diesel, Mark 7, 
wire derricking 

One Tate 5-ton Petrol/Electric, solid tyres. 

One Coles 3-ton fully slewing, petrol/electric, on 
Crossley lorry chassis—cheap. 

Two 24-ton Morris Petrol/Electric, solid tyres. As 
new. Diesel conversion available. 

One 2-ton Rapier full slewing, crawler mounted, 
diesel engine. 

One 2-ton Hydracrane, petrol/hydraulic, on 44 
high-speed chassis. 


WILLIAM R. SELWOOD, LIMITED, 


CHANDLER’S FORD, HANTS. 
*Phone : 2275. 


petrol/electric, fully 


E9917 G 





FOR SALE 


Drott Skid Shovel, with 1 cu. yd. bucket, with cab. 

9 cu. yd. Foden Diesel Dumper, reconditioned 
Gardner diesel engine, fitted with double reduction 
clutch. 

1 cu. yd. Chaseside Loadmaster “‘ 500 "’ Diesel-driven 
Loading Shovel. New May, 1957. 

1 cu. yd. Rapier 440 Diesel-driven Excavator, with 
face shovel or dragline equipment. 

$-ton Morris Versatile Diesel/Elec. Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Super and Standard Pet./Elec. Mobile 
Cranes on solid rubber tyres. 


WILLIAM G. SEARCH, LIMITED. 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 


KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6. 
E5027 Gc 





NEW COLCHESTER “MASCOT” SS. and 
S.C. Gap Bed LATHE. 8}in. H.C. by 54in. B.C. 
Price £898. Delivery immediately ex our London 
stock.—Welling and Welling, Ltd. 4, Victoria 
Street, London, S.W.1 (Tel. : ABBey 2341). E989 a 
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AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 
10, LLOYD’S AVENUE 
LONDON E.C.,3. 


Telephone : ROYAL 4861 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.1.C.S., F.A.1. 

£. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1, 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO, 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 
ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 














and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephone : 
Monarch 3422 (8 lines) Sites, London 








E. 


February 11-14 Miscellaneous stores, 


30/34-galion —— fire extinguis 
phone and elect 


February 18-19 
and machine tools, 
including :— 


other M.T. 


February 25-26 Miscellaneous stores, 
including M.T. 
spares, tyres, marine 
engines and spares, 
per oop ote en 


oi BRIQUETTE making pls 

1, ovoid rolls, 50 h.p. E.E.C. motor, 

"Tpedintens for Tender Forms Tamme be: 
Supply, Directorate of Disposals, Room 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


1958 Main Location Auctioneers 
February 4-5 Engineers’ stores and N. 2 E.S.D., . CLARKE, GAMMON & 
contractors’ plant, Hants. (Sale at Drill EMERYS (Dept. L), 7!, 
cold stores, cranes, Halil, Wey Hill, Hasle- High Street, Guildford, 

jerrican plant, etc. mere, Surrey.) Surrey. (Tel.: 2266.) 

February 7 Miscellaneous stores Returned Stores Depot, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex Street, Colchester, Essex. 

(Tel.: 3171.) 


M.O.S. Storage eee, 


including : Royal Arsenal, Woolk SONS & CASSELL 
wich, London, S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, London, E.C.3. 

(Tel.: Royal 4861.) 


Horizontal boring machines, capstan, turret and other lathes, surface, plain and universal 
grinders, horizontal and vertical millers, pipe bendin: 
450 vehicles, including 150 Bedford 3-ton trucks, li 
other trailers, generating and eargns sets, motors, g 3, petrol 

400 fire pumps, pein spraying plants, cable, radio, tele- 
rical stores, radio scrap, 16mm. sound fi 
prismatic compasses, periscopes and clinometers, ball bearings, cotton an 
boots, scrap canvas, cordage, rope, webbing and rags, etc 


Miscellaneous stores M.O.S. ern A 
Ruddington, N 


Lathes, grinding machines, punching machines, vertical crank press, C 
textiles, anti-gas capes, webbing, canvas covers, tool rolls and curtains, bolts, dy po ty screws, 
washers, battery charging sets, vehicle washing plants, engine units, radiators, cylinder blocks and 
spares, cast iron piping, steel roof trusses, R. 
screw and hydraulic jacks, paint, varnish, grease, etc. 


M.O.S. Stor Depot, 
Rotherwas, Hereford 


CATALOGUES ea. cach P.O. oO. 3) available only from the Auctioneers shown above. 
SALE BY TENDER 
lant by YEADON SONS & CO., of Leeds, with adjustable feed, 


Reyne og made before 14th February, 1958, inistry 
fore 1 to Mi 
627, First Avenue House, - 


R, 


FULLER, HORSEY, 


, hacksawing, ‘drilling and shaping machines, 
t and heavy utilities, saloon cars, radar and 
ineers’ tools, 





™ projectors, lar Nar ag A telescopes, 


thread, leather ankle 


WALKER, WALTON & 

HANSON 

nae Ne 
ate, — m. 
C lly = “eam 





.J.8, purlins, etc., engineers’ hand tools, 


a oniGHty 


Dept. L), De Ting 
Street, Hereford. 
(Tel.: 4366.) 


High Holborn, London, W Wel. 
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ROLLS-ROYCE sro. cca 


typical of the many BULLOWS 


Spray Booths installed in well-known 


Industrial Plants throughout 


the country. Consulting us incurs 


no obligation. 





DEPOTS AT 


13 SOUTH MOLTON 8ST 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 


61/63 DRURY STREET 
70 CILMOUR STREET 


* DUBLIN 
» GLASGOW C.5 - 


* LONDON, W.T - TEL. MAYFA!® 2313 


+ TEL. DUBLIN 73186/9 


TEL, SOUTH 2383 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS TEL. 540! 
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NOT ONLY 
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Not only do we manufacture ‘MAGNICON ’ Self-regulating 
Alternators but also— 

D.C. MOTORS and GENERATORS 
WARD LEONARD SETS 
LABORATORY TEST EQUIPMENT 


—and in fact, the complete range of = 
rotary electrical plant. 








#™| THE MACFARLANE ENGINEERING CO. LTD. 


Netherlee Road, Glasgow, S4. Telephone: MERrylee 2255-6-7 
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2 ae : me s Engineers, Architects and Designers 
have been coming to Hall Harding. 
With over a hundred years of 
experience behind us, we pride 
ourselves that we can anticipate 
and supply their every need— 
from a single photo copy to 
a complete print room, 
from a set-square toa 


complete drawing office 





HALL HARDING LIMITED 


STOURTON HOUSE, DACRE ST. LONDON S.W.|I 











BIRMINGHAM BRIGHTON CARDIFF - 


NEWPORT, MON. 


BELFAST 
NEWCASTLE-UPON-TYNE 


DERBY 
PORTSMOUTH 


BRANCHES BATH 
# MIDDLESBROUGH, YORKS 


for over 100 years... 


GLASGOW 





MANCHESTER 
WOLVERHAMPTON 


HUDDERSFIELD 
SOUTHAMPTON 


LEEDS - LONDON (4) - 
STOKE-ON-TRENT 





The MASTER-SLAVE 
is “alive” with 
Hoffmann Bearings 


fhere are about 220 of them — ball journals in non- 
corrodible steel, mostly in the miniature range and 
mostly of the shielded type as shown on the drawing 
of the differential “wrist” assembly. The smallest bearing 
used is only 5\.” outside diameter. 

All pivots, pulleys and rollers are fitted with them to 
reduce frictional resistance to the very lowest level and 
by smooth motion combined with entire absence of 
shake, to facilitate the exact transmission of the 
operator's movements to the slave “hands” within the 
atomic chamber. 

We have worked throughout in the closest collabora- 
tion with Messrs. Pye Ltd. of Cambridge and congratulate 
them on having received substantial orders for t 
Manipulators. A ready sale at home and ab 
anticipated. Sa 


- 








THE HOFFMANN MANUFACTURING CO. 


MANIPULATOR © _ 
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Photograph at right 

shows a Smith 3-ton Diesel 

shunting crane engaged 

on stacking duties at a large 

paper mill in Lincolnshire. 

Using a 50 ft. cranked 

jib, it lifts 3 tons at 22 ft. 
radius. The very fast 

hoisting speed (200 f.p.m.) | 

is ideal for this 

class of work. 
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